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DECLARATION OF THE RECORD OF DECISION

SITE NAME AND ADDRESS

Jackson Park Housing Complex/Naval Hospital Bremerton
Operable Unit 1, Sites 101, 101-A, 103, and 110
Bremerton, Washington

STATEMENT OF PURPOSE

This decision document presents the final remedial action for Operable Unit (OU) 1, one of three operable units at
the Jackson Park Housing Complex/Naval Hospital Bremerton (JPHC/NHB), Superfund site near Bremerton,
Washington. This ROD for OU 1 addresses the terrestrial portions of the site and all human health risks. OU 2
addresses marine sediments in Ostrich Bay and any associated ecological risks to the marine environment. OU 3
addresses unexploded ordnance/ordnance explosive waste that may be present on JPHC/NHB property or in Ostrich
Bay. Separate RODs will be issued for OU 2 and QU 3.The selected remedy in this decision document was chosen
in accordance with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended, and, to the extent practicable, the National Qil and Hazardous Substances Pollution Contingency Plan
(NCP). This decision is based on the Administrative Record for OU 1.

The U.S. Navy (Navy) is the lead agency for this decision. The Washington State Department of Ecology (WDOE)
is the lead regulatory agency. The U.S. Environmental Protection Agency (EPA) is the support regulatory agency.
WDOE and EPA concur with the selected remedy.

ASSESSMENT OF THE SITE

The response action selected in this Record of Decision is necessary to protect the public health or welfare or the
environment from actual or threatened releases of hazardous substances into the environment. Such a release or
threat of release may present an imminent and substantial endangerment to public health, welfare, or the
environment.

DESCRIPTION OF THE SELECTED REMEDIES

The selected remedy for soil addresses human health risks posed by ingestion of soil, and potential environmental
risks posed by erosion of fill material into the marine environment. Surface soils containing inorganic and organic
chemicals at concentrations greater than established cleanup levels will be covered with a clean soil cover to
minimize the potential for human exposure. Shoreline areas will be stabilized to minimize the potential for erosion
of fill material into the marine environment. The selected remedy also includes land use restrictions to prevent
uncontrolled disturbance of subsurface soils containing inorganic and organic chemicals at concentrations greater
than established cleanup levels, and to prevent residential development at Site 103.

The selected remedy for groundwater addresses potential environmental and human health risks. Groundwater in
lowland portions of QU 1 (Sites 101, 101-A, and 103), although not a potential source of drinking water, discharges
to marine water. The groundwater was found to contain organic and inorganic chemicals at the point of discharge at
concentrations exceeding marine surface water standards for protection of human health and the environment. The
objective of the groundwater remedy at these sites is to attain established surface water standards at the point of
discharge, but not to clean up groundwater to drinking water standards. The selected remedy includes investigating
and removing potential sources of chlorinated volatile organics in groundwater at Site 103. The selected remedy
includes treating benzene in groundwater at Sites 101 and 110. The selected remedy also includes restrictions to
prevent future construction of drinking water wells and monitoring to ensure that chemicals that may remain in
groundwater are not adversely affecting the marine environment,

Groundwater in the upland portions of QU 1 (Site 110) is potentially a future source of drinking water. The selected
remedy for groundwater at Site 110 includes additional sampling to verify that inorganics are not present above
drinking water standards. If the monitoring should show that the inorganics in Site 110 groundwater are present
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above drinking water standards and background levels, then restrictions will be placed to prevent future construction
of drinking water wells.

The selected remedy for marine tissue addresses potential human health risks posed by consumption of clams and
crabs from Ostrich Bay. The selected remedy includes removing wooden pilings that are a potential source of
chemicals found in marine tissue, and restricting shellfish harvesting as needed to limit human exposure to
chemicals in shellfish. The selected remedy also includes monitoring of marine tissue to determine the need for
continued shellfish harvest restrictions.

This ROD encompasses all issues at Jackson Park Housing Complex/Naval Hospital Bremerton except for marine
and terrestrial unexploded ordnance and subtidal ecological risk from possible contaminated sediments.

STATUTORY DETERMINATIONS

The selected remedies are protective of human health and the environment, are in compliance with federal and state
requirements that are legally applicable or relevant and appropriate to the remedial action, and are cost-effective.

The remedies utilize permanent solutions and alternative treatment (or resource recovery) technologies to the
maximum extent practicable.

The selected remedies satisfy the statutory preference for treatment as a principal element of the remedy. Treatment
was found to be practicable only for benzene in groundwater at Sites 101 and 110. There are no principal threat
wastes at the site, as that term is defined in EPA guidance. Because this remedy will result in hazardous substances,
pollutants, or contaminants remaining on site above levels that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted within 5 years after initiation of remedial action to ensure that the remedy
continues to be protective of human health and the environment.

DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this ROD. Additional information can be
found in the Administrative Record file for this site.

. Chemicals of concern and their respective concentrations (pages 7-23 through 7-26)

. Baseline risk represented by the chemicals of concern (pages 7-28 through 7-30)

J Cleanup levels established for chemicals of concern and the basis for these levels (pages 8-12
through 8-15)

) How source materials constituting principal threats are addressed (pages 12-6, 12-12, 12-16, and
12-20)

. Current and reasonably anticipated future land use assumptions and current and potential future
beneficial uses of groundwater used in the baseline risk assessment and ROD (pages 6-21 through
6-22)

. Potential land and groundwater use that will be available at the site as a result of the Selected

Remedy pages (11-15 through 11-16)

. Estimated capital, annual operation and maintenance (O&M) and total present worth costs,
discount rate, and the number of years over which the remedy cost estimates are projected (pages
11-19 through 11-24)

. Key factor(s) that led to selecting the remedy pages (11-1, 11-5, 11-8, and 11-11)
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Signature sheet for the foregoing Jackson Park Housing Complex /Naval Hospital Bremerton
Operable Unit 1 Record of Decision between the U.S. Navy, the Washington State Department
of Ecology. and the U.S. Environmental Protection Agency.

%v‘raw 08 Angqust 10

J.A. Holdén Date
Captaiyf, U, 8. Navy
Commanding Officer, Naval Station Bremerton
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Signature sheet for the foregoing Jackson Park Housing Complex/Naval Hospital Bremerton
Operable Unit 1 Record of Decision between the U.S. Navy, the Washington State Department
of Ecology, and the U.S. Environmental Protection Agency.

N
/\\/_’Z 62/1 [/\ /é /\) ¢ € O
G. Parker o Date <
Captain, U.S. Navy

Commanding Officer, Naval Hospital Bremerton
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Signature sheet for the foregoing Jackson Park Housing Complex/Naval Hospital Bremerton
Operable Unit 1 Record of Decision between the U.S. Navy, the Washington State Department
of Ecology, and the U.S. Environmental Protection Agency.

(Lw OWM/ 8/o q/oz)

Jim Pendowski Date '
Program Manager, Toxics Cleanup Program
Washington State Department of Ecology
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Signature sheet for the foregoing Jackson Park Housing Complex/Naval Hospital Bremerton
Operable Unit 1 Record of Decision between the U.S. Navy, the Washington State Department
of Ecology, and the U.S. Environmental Protection Agency.

M &% o0
harles E. Findley Date

cting Regional Administrator, Region 10
U.S. Environmental Protection Agency
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DECISION SUMMARY

1.0 INTRODUCTION

In accordance with Executive Order 12580, the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) as amended and, to the extent practicable, the
National Qil and Hazardous Substances Pollution Contingency Plan (NCP), the U.S. Navy (Navy)
is addressing environmental contamination at Jackson Park Housing Complex and Naval Hospital
Bremerton (JPHC/NHB) by undertaking remedial action. The selected remedial actions have the
approval of the U.S. Environmental Protection Agency (EPA) and the concurrence of the
Washington State Department of Ecology (WDOE) and are responsive to the expressed concerns
of the public. The selected remedial actions will comply with applicable or relevant and
appropriate requirements (ARARs) promulgated by WDOE, EPA, and other state and federal
agencies.

H:\30312V0006.042\Section 1.doc



FINAL RECORD OF DECISION

JPHC/NHB OPERABLE UNIT 1| Section 2.0
U.S. Navy CLEAN Contract Revision No.: 0
Engineering Field Activity, Northwest Date: 08/02/00
Contract No. N62474-89-D-9295 Page 2-1
CTO 0031

2.0 SITE NAME, LOCATION, AND DESCRIPTION

The JPHC/NHB site is located in eastern Kitsap County, approximately 2 miles northwest of
Bremerton, Washington (Figure 2-1). The JPHC/NHB properties occupy a total of
approximately 206 acres on a sloping hillside bordering Ostrich Bay. Ostrich Bay is part of the
Puget Sound marine environment. The JPHC/NHB properties are bounded to the north by the
community of Erlands Point, to the west by State Route 3, and to the south by an undeveloped
wooded area. The topography slopes from a maximum elevation of 180 feet above mean sea level
at the west edge down to a relatively flat shoreline area along Ostrich Bay.

JPHC/NHB is a Superfund site (CERCLIS identification number WA3170090044) that has been
divided into three separate operable units (OUs): OU 1, OU 2, and OU 3. This Record of
Decision (ROD) addresses OU 1, which consists of the terrestrial portion of the site, and
addresses human health risks from terrestrial sources and ingestion of shellfish from Ostrich Bay.
A terrestrial ecological risk assessment was not conducted for OU 1. OU 2 consists of marine
sediments in Ostrich Bay and any associated ecological risks to the marine environment. OU 3
addresses unexploded ordnance/ordnance explosive waste that may be present on JPHC/NHB
property or in Ostrich Bay. Separate RODs will be issued for OU 2 and OU 3.

OU 1 comprises four sites: Sites 101, 101-A, 103, and 110 (Figure 2-2). Much of JPHC/NHB is
developed as high-density residential housing for Navy personnel and dependents. Drinking water
for OU 1 is supplied by the City of Bremerton public water system.

The U.S. Navy is the lead agency for this decision. WDOE 1s the lead regulatory agency. EPA is
the support regulatory agency.

H:\30312\0006.042\Section 2.doc
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3.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

3.1 SITE HISTORY

JPHC/NHB is on the site of the former Naval Magazine Puget Sound (Naval Magazine), which
was established in 1904 as an ammunition depot to store ordnance. Operations expanded during
World War I to include ordnance manufacturing and processing, projectile loading and cleaning,
and ordnance demilitarization.

The Naval Magazine became the U.S. Naval Ammunition Depot (NAD) Puget Sound around
1916. After World War I, the name was changed to NAD Bremerton. Operations at NAD
Bremerton were stepped up during World War II. After the end of World War II the facility’s
primary role shifted to ordnance demilitarization.

In 1948, command of NAD Bremerton was transferred to Bangor, and NAD Bremerton was
renamed the Bremerton Annex. By 1959, the ammunition depot was no longer needed at the
property and the area was placed under caretaker status. The annex was closed but remained
Navy property. Portions of the former depot property were then conveyed to Kitsap County, the
City of Bremerton, and the State of Washington. Beginning around 1965, a portion of the
remaining property was converted to military housing and renamed the Jackson Park Housing
Complex. As housing construction continued in the early 1970s, the Navy demolished most of
the remaining depot structures at the site. Around 1981, a gas station was added to the NEX
convenience store located within the Jackson Park Housing Complex (Figure 2-2). Construction
of additional housing at the site continued into the 1990s. Naval Station Bremerton is the current
owner of Jackson Park Housing Complex.

In 1977, during initial planning for construction of the hospital, the Navy began to transfer
claimancy of approximately 50 acres at the north end of the former Bremerton Annex to the Naval
Regional Medical Center. The claimancy transfer was completed just prior to the hospital’s
opening in 1980. The Naval Hospital Bremerton property lies within Sites 103 and 110, with
approximately 85 percent of the hospital property in Site 110 and the remaining 15 percent in Site
103 (see Figure 2-2).

In response to CERCLA requirements, the U.S. Department of Defense (DoD) established the
Installation Restoration (IR) Program. The Navy, in turn, established a Navy IR Program to meet
the requirements of CERCLA and the DoD IR Program. From 1980 until early 1987, this
program was called the Navy Assessment and Control of Installation Pollutants (NACIP)

H:\30312\0006.042\Section 3.doc
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program. Under the NACIP program, procedures and terminologies were developed that were
different from those used by EPA in administrating CERCLA. As a result of the implementation
of the Superfund Amendments and Reauthorization Act (SARA), the Navy has dropped NACIP
and adopted EPA CERCLA/SARA procedures and terminology.

The following sections summarize historical activities at the four sites that make up OU 1.
3.1.1 Site 101

Historical industrial processes at Site 101 included ordnance production and destruction
(demilitarization), storage of ordnance, and recycling and disposal of ordnance wastes. Waste
ordnance (explosive dry powders) was produced daily in the loading and sifting buildings. The
rooms in the loading and sifting buildings were rinsed with water daily to prevent the explosive
powders from accumulating and forming an explosive atmosphere. Most liquid wastes were
flushed into tile drains and discharged directly to Ostrich Bay. Some waste liquids were removed
from the waste stream and transported by truck to a recycling processing area on site.

The shoreline area was backfilled during the construction of the original ordnance facility (the
Naval Magazine) and/or construction of the housing units. Fill areas at Site 101 are shown in
Figure 3-1. The materials used for backfilling were sands, gravels, and artificial materials such as
concrete and metal debris, which are now being exposed along the shoreline by erosion.

3.1.2 Site 101-A

Historical industrial processes associated with Site 101-A include ordnance production and
demilitarization and ordnance sifting and loading. An incinerator and a boiler house were also
present at Site 101-A. Demilitarization used high temperature and steam. As described for

Site 101, rooms in the loading and sifting buildings were rinsed with water daily to prevent
accumulation of explosive materials. The liquid wastes were flushed into tile drains and
discharged directly to Ostrich Bay. The shoreline area was backfilled during the construction of
the Naval Magazine and/or housing units. Fill areas at Site 101-A are shown in Figure 3-1.
Backfill materials were sands, gravels, and artificial materials such as concrete and metal debris,
which are now being exposed along the shoreline by erosion.

3.1.3 Site 103

The historical industrial processes and facilities associated with Site 103 were maintenance of
locomotives, sand-blasting, military and civilian housing, barracks, a cafeteria, latrines, paint and
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oil storage, and a railroad transfer bridge. Ordnance wastes were burned on a concrete slab on
the north side of Elwood Point; trash was burned in an area farther north along the shoreline of
the site (Figure 3-1). An incinerator was also present at Site 103. Landfilling took place from
1910 to 1959 and included sands, gravels, and artificial materials such as concrete and metal
debris. As shown in Figure 2-2, the northern portion of Site 103 is owned by Naval Hospital
Bremerton and the southern portion is part of the Jackson Park Housing Complex property.

3.1.4 Site 110

Historic activities at Site 110 primarily consisted of ordnance production and storage of ordnance
and inert materials. Three bunkers previously used for ordnance storage continue to be used as
warehouses by JPHC/NHB, and a fourth is being used as a chapel. Ordnance wastes were found
in at least 13 of the structures that were removed during the early 1970s demolitions. Buildings
most heavily used for ordnance were steam-cleaned prior to demolition. The structural debns
from these buildings was disposed of in a debris fill area south of Root Court in Site 101-A
(Figure 3-1). Visibly contaminated wastes were transported to Subase Bangor for disposal. As
shown in Figure 2-2, the northern portion of Site 110 is owned by Naval Hospital Bremerton and
the southern portion is part of the Jackson Park Housing Complex property.

3.2 PREVIOUS INVESTIGATIONS AT JPHC/NHB
3.2.1 RUFS Investigations (1983 to 1997)

The Navy initiated the remedial investigation/feasibility study (RI/FS) process at JPHC/NHB after
conducting preliminary assessments (PAs) (NEESA 1983, Hart Crowser 1988).

In February 1992, Enforcement Order DEC92TC-005 was issued by the Washington State
Department of Ecology (WDOE) in accordance with the Washington State Model Toxics Control
Act (MTCA). This enforcement order encompasses the entire JPHC/NHB property.

In 1994, EPA placed JPHC/NHB on the National Priorities List (NPL). The NPL is designed to

categorize, rank, and expedite investigation and cleanup of the nation’s primary hazardous waste
sites.

A site inspection (SI) was conducted at Site 110 and the results documented in the site’s final SI
report (U.S. Navy 1993). The Navy used the resuits of this report to conduct several removal
actions at Site 110; see Section 3.3. Based on the results of the SI and the removal actions that
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have taken place, the Navy and the State of Washington determined that a formal RI report and a
risk assessment were not warranted at Site 110.

The Navy and the State of Washington determined that RI work was warranted at Sites 101,
101-A, and 103. Three phases of field work were conducted. Phase I was documented in the
JPHC/NHB final Phase I RI report (U.S. Navy 1994a), which presents the findings from the
Phase I terrestrial and marine investigations. The Phase I RI concluded with specific
recommendations to collect additional data for the terrestrial and marine environments. The
additional data collection is considered Phase II and was performed in two separate tasks. The

Phase 11 terrestrial data collection was performed in December 1993 and the Phase II marine data
collection in July 1994.

To expedite remedial actions, in May 1995 the Navy administratively separated the site into OU 1,
which addresses the terrestrial environment, and OU 2, which addresses the marine environment.
Human health risks, including terrestrial and marine exposures, are addressed in OU 1. The final
Phase II OU I supplemental RI report (U.S. Navy 1995) summarized the terrestrial findings from
the Phase I RI and the findings from the Phase II terrestrial investigation.

After completion of the final Phase II Supplemental RI report, additional field work was
conducted in August 1996, and is referred to as Phase III. The Phase III investigation was
designed to address specific data gaps associated with surface water seeps and outfalls along the
Ostrich Bay shoreline and with a former waste burning area near Naval Hospital Bremerton. The
final feasibility study (FS) for JPHC/NHB was issued in April 1998 (U.S. Navy 1998a). The final
FS incorporated all data collected through 1997 (Phases I, II, and III).

3.2.2 Post-FS Investigations (1997 to 1999)

Phase III field work and data analysis continued after publication of the final FS. As summarized
below, several additional studies were conducted at OU 1 between 1997 and 1999.

Jackson Park / Erlands Point Clam and Sediment Sampling

In December 1997, WDOE and the Washington State Department of Health (WDOH) collected
samples of manila clams and intertidal sediment from Dyes Inlet. The samples were collected
from shoreline areas between the north portion of Elwood Point and the south portion of Erlands
Point. Manila clam samples were also collected from a reference area, Twanoh State Park on
Hood Canal. The samples were analyzed for the following chemicals of interest as determined
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by WDOE: arsenic, antimony, mercury, thallium, vanadium, pentachlorophenol, bis(2-
ethylhexyl)phthalate, and 3,3"-dichlorobenzidine.

The results of this investigation indicated that concentrations of arsenic, vanadium, and thallium in
the Elwood Point/Erlands Point clam samples were consistent with, or less than, concentrations in
the reference area samples. Mercury concentrations in the Elwood Point/Erlands Point clam
samples were greater than concentrations in the reference area samples, but below WDOH health
risk values. Antimony, pentachlorophenol, bis(2-ethylhexyl)phthalate, and 3,3'-dichlorobenzidine
were not detected in any of the Eiwood Point/Erlands Point clam samples or reference area clam
samples. The results of this sampling are reported in the Data Report on Jackson Park/Erlands
Point Clam and Sediment Samples (WDOE 1998).

Additional Seep and Outfall Sampling

To determine if there were any seasonal effects on chemical concentrations in water discharging
from shoreline seeps and outfalls, an additional round of seep and outfall sampling was conducted
in June 1998. The results were reported in the Letter Report for 1998 Seep and Outfall Sampling
(U.S. Navy 1998b).

Benzene Release Investigations

Phase III seep sampling at Site 101 identified one shoreline outfall that was discharging water
containing benzene and petroleum above state cleanup levels. In 1996, WDOE conducted an
independent investigation of seeps and groundwater in this area. In 1997 and 1998, a second
investigation was conducted by the Navy in an attempt to determine the source and extent of
benzene and petroleum contamination in upgradient soil and groundwater. The upgradient area
includes portions of Site 101 and 110. The results of these investigations were reported in the
Draft Report, Benzene Release Investigation (Hart Crowser 1998); however, no source of
contamination was defined. In November 1999, additional field work was conducted. This third
benzene release investigation identified a source of the benzene and petroleum contamination near
the fuel dispenser island at the Navy Exchange (NEX) gas station located at Dowell Road and
Sullivan Place in Site 110. The results of this sampling are reported in the Draft Data Summary
Report for Benzene Source and Initial Conditions Investigation (U.S. Navy 1999c).

Groundwater Background Investigation

The FS concluded that the groundwater background samples that were collected during the RI
were from a different aquifer than the one sampled at OU 1. To allow an accurate estimate of
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area background concentrations of inorganics in groundwater, two monitoring wells were
installed off site and crossgradient from Site 101-A. The wells were installed and sampled in
August 1998, and sampled again in November 1998. The results of this sampling are reported in
the Background Groundwater Letter Report (U.S. Navy 1999a). Additional sampling of these
wells is continuing on a quarterly basis. (The ongoing background sampling is a component of
the selected remedy for groundwater at OU 1.) A total of 10 sampling events are planned to
allow a large enough sample population to statistically determine the area groundwater
background concentrations. The results of the background investigation will be available before
the first 5-year review of the remedy for OU 1.

3.3 REMOVAL ACTIONS

Removal actions at JPHC/NHB are summarized below.

3.3.1 Underground Storage Tank Removal—Site 101-A

As discussed below, six underground storage tanks (USTs) and some associated pipes and fuel
distribution lines were removed from Site 101-A.

In September 1993, three 500-gallon USTs and one 3,000-gallon UST were removed.
Confirmation soil samples from these tank excavations reported no detections of petroleum
hydrocarbons remaining in the soils (Severson 1993). There were no records of installation date,
cathodic protection, or tank tightness for any of the four USTs.

In 1993, two 100,000-gallon concrete USTs were removed. Soils and groundwater beneath these
tanks were found to be contaminated with petroleum hydrocarbons. One of these tanks was
removed entirely. To protect an existing structure, the other one was left partially in place and
filled with concrete. Petroleum-contaminated soils above groundwater were removed from the
excavation but soils beneath groundwater containing petroleum hydrocarbons above the MTCA
Method A cleanup level were not removed. An engineered backfill on top of geotextile fabric was
designed to contain any remaining contamination by decreasing the permeability of the soil. After
the excavation was complete, samples of downgradient wells indicated no migration of petroleum
hydrocarbons through the groundwater (U.S. Navy 1994b).
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3.3.2 Underground Storage Tank Removal—Site 110

Four USTs were removed from Site 110 in 1996. The tanks probably stored fuel oil and diesel
fuel. There were no records of installation date, cathodic protection, or tank tightness for any of
the USTs. All four tanks were found in good condition with little corrosion and no holes or

damage. The tanks and all petroleum-contaminated soil were removed (Severson 1996a, 1996b,
1996¢, 1996d).

3.3.3 Soil Removal at the Upland Bunker Area—Site 110

The Upland Bunker Area at Site 110 includes six formerly used bunkers. These are known as
buildings 98, 99, 100, 101, 103, and 104. In 1959, all explosives were moved from the bunkers to
the Naval Ammunitions Depot Bangor.

Levels of lead, arsenic, and carcinogenic polycyclic aromatic hydrocarbons (cPAHs) exceeded the
MTCA Method A cleanup levels for residential surface soil in soil near four of the five bunkers
(U.S. Navy 1993). The affected bunkers were buildings 100, 101, 103, and 104.

Between August 1994 and June 1995, the soils containing contamination above MTCA Method A
cleanup levels for residential surface soil, including an area within the Jackson Park Elementary
School yard, were excavated and properly disposed of However, arsenic concentrations above
the MTCA Method A cleanup level of 20 milligrams per kilogram (mg/kg) remain in soil
underneath paved areas in front of two of the bunkers (buildings 100 and 101) (Ebasco 1995a).
The highest remaining arsenic concentration beneath the pavement is 273 mg/kg. The pavement
serves as a barrier to prevent human exposure to these soils.

Building 98 currently serves as a chapel. Buildings 99, 100, and 101 are currently used as
warehouses. Buildings 103 and 104 were demolished subsequent to the removal action discussed
in this section.

3.3.4 Debris and Drum Disposal Area Removal—Site 110

During construction of new homes at JPHC in 1995, a disposal site was discovered at the
northeast corner of Olding Road and Elwood Point Road (Figure 3-1). Drums uncovered by the
housing construction contractor were sampled and the contents determined to be petroleum
products and lime wastes. Samples of materials removed from the disposal site confirmed the
presence of asbestos in pipe insulation, petroleum products and lime waste in the drums,
petroleum contamination in soils, and creosote-PAH compounds in timber. In March 1995, all
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waste and contaminated soil were removed and disposed of. Confirmation samples collected from
the excavation prior to backfilling reported no petroleum detections above MTCA Method A soil
cleanup levels (Ebasco 1995b).

3.3.5 Petroleum-Contaminated Soil Removal—Site 101/101-A

Investigations conducted in 1992 revealed diesel and motor oil contamination in subsurface soils
immediately east of Building 91, along South Shore Road. Building 91 (since renamed Building
575) is a housing unit located in Site 110, along the Site 101/Site 110 border. The area of
contaminated soil extended across the site borders to include portions of Site 110, 101, and
101-A. The petroleum contamination in the soil was likely caused by releases from former NAD
Building 67 (an industrial building) and/or former NAD Building 122 (a boiler house/fuel pumping
facility). Buildings 67 and 122 were demolished prior to construction of the housing units.
Removal was conducted September 1993 through February 1994. The area of soil excavation
was east of Building 91 (a.k.a. Building 575) in portions of Site 101 and 101-A. The excavation
included removal of the buried foundation of former NAD Building 122. Confirmation sampling
conducted in the excavation indicated levels of total petroleum hydrocarbons (TPH) below the
MTCA cleanup level in two of six sample locations (OHM 1994). Contaminated soils were left in
place beneath Building 91 to ensure the structural stability of the building. Engineered backfill
designed for low permeability was used to fill the excavation. This design, along with the natural
underlying glacial till, will decrease the probability that the small amounts of remaining
contamination will migrate to groundwater.

3.3.6 Street Waste Disposal Area Removal—Site 110

In 1995, housing construction contractors found a section of soils at Site 110 that failed to meet
compactability requirements. Investigation revealed that maintenance crews had been placing
street waste at the edge of the ravine to compost (Figure 3-1). Results from two samples showed
TPH levels above MTCA Method A levels (CAS 1995, WDOE 1995a). To minimize surface

water infiltration into the compost, the site was covered with 3 feet of clean soil and sloped to
promote rapid drainage.

3.3.7 Time-Critical Removal—Erosion Control at Site 103

In 1998, significant erosion was occurring along the north shore of Site 103, near the helipad.
The erosion threatened a potential release into the marine environment of contaminants present in
fill material. A removal action was conducted to temporarily prevent further erosion along
approximately 75 feet of shoreline. The removal action included excavating the bank back to a
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slope of approximately 3H:1V, armoring the slope with rock, and covering the area with a gravel
mix to act as a sacrificial material during storm events. If required prior to final remedial
construction, additional sacrificial material may be added periodically depending on the rate of
erosion. This area will be addressed with a more permanent solution as a component of the
selected remedy for OU 1.

3.3.8 Time-Critical Removal Action—Ordnance Removal OU 3

In conjunction with the actions taken as part of the OU 1 ROD, the Navy is planning a time-
critical removal action for OU 3, per 40 CFR 300.415. OU 3 consists of the media ordnance
items. The Removal Action would consist of cutting a minimum one-foot thick layer of soil and
debris from the surface of about 19 acres, which are included in the area to be covered as part of
the OU 1 ROD action. Soil would be collected and transported to a mechanical screening plant
where it would be screened for ordnance related items, construction debris, and garbage. The
screened soil would then be returned to the site as a structural fill without additional testing. The
vegetated soil cover, for OU 1, would be placed on top of the returned structural fill. Abandoned
ordnance surveys would be accomplished prior to and after the one-foot thick soil cutting action
takes place.
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4.0 COMMUNITY RELATIONS

The specific requirements for public participation pursuant to CERCLA Section 117(a), as
amended, include releasing the Proposed Plan to the public. The Proposed Plan for JPHC/NHB
OU 1 was issued in October 1999 and mailed to all residences at JPHC and other members of the
public. An open house and public meeting were held on October 20, 1999. The public comment
period expired on November 4, 1999. Comments received on the Proposed Plan included verbal
comments at the public meeting and written comments.

A response to the comments received during the public comment period is included in the
Responsiveness Summary, which is part of this ROD. This decision document presents the
selected remedial action for OU 1 at JPHC/NHB, chosen in accordance with CERCLA, as
amended, and, to the extent practicable, the NCP. The decision for this site is based on the
Administrative Record.

Documents pertaining to this investigation are available in the following information centers:

Central Library

1301 Sylvan Way
Bremerton, Washington
(360) 377-7601

Silverdale Branch Library
3450 NW Carlton St.
Silverdale, Washington
(360) 692-2779

Grand Central Station
Jackson Park Housing Complex
(Reserved for Jackson Park residents)

Washington State Department of Ecology
Toxics Cleanup Program

300 Desmond Drive

Lacey, Washington
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The Administrative Record is on file at the following location:

Engineering Field Activity, Northwest
Naval Facilities Engineering Command
19917 Seventh Avenue Northeast
Poulsbo, Washington 98370-7570
(360) 396-0214

Section 4.0
Revision No.: 0
Date: 08/02/00

Page 4-2

Community relations activities have established communication between the citizens living near
the site, other interested organizations, the Navy, EPA, and WDOE. The actions taken to satisfy
the statutory requirements also provided a forum for citizen involvement and input to the

Proposed Plan and the ROD. These actions include the following:

o Creation of a community relations plan

. Quarterly meetings of the Technical Review Committee (TRC), which included

representatives from the public and from other governmental agencies

o Conversion of the TRC to a Restoration Advisory Board (RAB), which has met

periodically since 1995 (the function of a RAB is discussed below)

. Newspaper advertisements for the Proposed Plan and public meetings

An open house and public meeting on October 20, 1999, to present the findings of

JPHC/NHB OU 1 investigations and to receive comments on the Proposed Plan

In accordance with 10 USC 2.705(a), the purposes of the RAB are as follows:

. To act as a forum for the discussion and exchange of information between the
Navy, regulatory agencies, and the community on environmental restoration topics

o To provide an opportunity for stakeholders to review progress and participate in
the decisionmaking process by reviewing and commenting on actions and proposed

actions involving releases or threatened releases at the installation
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. To serve as an outgrowth of the TRC concept by providing a more comprehensive

forum for discussing environmental cleanup issues and providing a mechanism for
RAB members to give advice as individuals

The RAB members have included citizens and representatives from the Navy, regulatory agencies,
the Suquamish Tribe, city and county governments, and environmental activist groups. The RAB
has been involved in the review and comment process of all project documents. In particular, this
group participated in development of the JPHC/NHB OU 1 decision documents. Members were
briefed on the proposed remedy prior to issuance of the Proposed Plan, and were provided the
Proposed Plan for review and comment.
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5.0 SCOPE AND ROLE OF OPERABLE UNITS

Impacted areas at JPHC/NHB have been grouped into three separate OUs, for which different
schedules have been established. Operable Unit 1, which addresses the terrestrial portions of the
site as well as all human health risks, is the subject of this ROD. OU 2 consists of marine
sediments in Ostrich Bay and any associated ecological risks to the marine environment. OU 3
addresses unexploded ordnance/ordnance explosive waste that may be present on JPHC/NHB
property or in Ostrich Bay. Separate RODs will be issued for OU 2 and OU 3.
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6.0 SUMMARY OF SITE CHARACTERISTICS

This section summarizes the physical characteristics and the nature and extent of chemicals
detected at JPHC/NHB OU 1 and documents the current and potential future land and resource
uses.

6.1 CONCEPTUAL SITE MODEL

A Conceptual Site Model (CSM) was developed for OU 1 to provide a basis for planning the site
investigations, conducting the risk assessment, and developing appropriate response actions. The
CSM identifies the potential contaminant sources, migration pathways, exposure routes, and
potential receptors. Figure 6-1 is a graphical depiction of the CSM.

6.2 PHYSICAL CHARACTERISTICS

The surface features, surface water hydrology, geology, and hydrogeology of the four sites in
OU 1 are described in the following subsections.

6.2.1 Surface Features

JPHC occupies approximately 158 acres on a sloping hillside west of Ostrich Bay. Naval Hospital
Bremerton occupies approximately 48 acres north of JPHC on terrain similar to that of JPHC.
Land surface elevations range from 180 feet above mean sea level (msl) in the western portions to
sea level along the Ostrich Bay shoreline. The shoreline along the northern portion of the site
consists of low-bank bluffs (2 to 8 feet high) that descend to a beach consisting of fine to coarse
sand and cobbles. The shoreline bluff height increases to the south, with a maximum relief of
approximately 20 feet at Site 101-A. The majority of the property is paved or landscaped, and
developed with residential housing, recreational areas, and community and hospital facilities.

6.2.2 Surface Water Hydrology

The land surface at JPHC/NHB slopes downward from Site 110 in the uplands area toward
Ostrich Bay. Surface water at JPHC/NHB occurs primarily as runoff from precipitation and lawn
watering. Water that does not infiltrate the land surface and enter the groundwater system runs
off as overland flow or enters the JPHC/NHB storm sewer system, which discharges to Ostrich
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Bay. Two ephemeral streams in the southwestern portion of Site 101-A discharge to Ostrich Bay
following rainfall events; another stream traverses Site 110 and enters Ostrich Bay north of
Site 103.

At low tide, a number of seeps are visible along the shoreline at JPHC/NHB. Groundwater,
which flows along the top of the low-permeability till layer that underlies much of the lower
portion of JPHC/NHB, discharges as surface water in the intertidal zone along the beach.
Discharge from outfalls also occurs along the shoreline below high tide level. Many of these
outfalls are not part of the storm sewer system, but rather are associated with former structures
that have been removed. The outfalls now serve as a conduit to direct infiltrating precipitation
and groundwater to specific discharge areas.

6.2.3 Geology

The generalized stratigraphy beneath JPHC/NHB consists of a thin surface layer of fill or recent
geologic deposits overlying a thick sequence of silt, sand, and coarser material deposited as glacial
dnft over the last 50,000 years. Much of the area surrounding JPHC/NHB is underlain by glacial

till capped discontinuously with recessional outwash from the most recent glaciation associated
with the Vashon Stade.

The Vashon Recessional Outwash deposits occur at the surface in the lower portions of
JPHC/NHB and make up the uppermost water-bearing unit. These deposits are composed of silty
sands and gravels deposited by glacial meltwaters. The deposits generally range in thickness from
less than 5 feet to about 30 feet. The underlying Vashon Till consists of a dense, fine-grained,
low-permeability matrix of silt containing gravel and cobbles that restricts the vertical movement
of groundwater. Thickness of the till in the lowland areas is unknown because no wells were
installed through this unit at Site 101, 101-A, or 103. In the upland areas, the till is approximately
10 to 20 feet thick. The Vashon Advance Outwash deposits beneath the till consist principally of
slightly silty to silty fine-grained sand. This unit occurs regionally at elevations ranging from 100

to 350 feet above msl (Hart Crowser 1988) and has a thickness of 20 to 250 feet. Depth to
bedrock at JPHC/NHB is unknown.

Soils at the site belong to the Alderwood series developed on the recessional deposits and consist
of silty sands with varying amounts of organic material. The silty sands grade to coarse sand and
gravel beach deposits along the shoreline of Ostrich Bay.

Figure 6-2 shows the locations of cross sections depicting site geology. Figure 6-3 shows the
geologic cross sections.
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6.2.4 Hydrogeology

Groundwater occurs at JPHC/NHB as perched groundwater in the recessional outwash above the
Vashon Till, within localized permeable zones in the Vashon Till, and regionally in the Vashon
Advance Outwash deposits below the Vashon Till. Groundwater movement in all water-bearing
units at the site is generally toward Ostrich Bay.

The Vashon Advance Outwash deposits below the Vashon Till are a regionally important aquifer.
Groundwater within this unit is reportedly potable and provides an important domestic source of
drinking water. However, because of the depth and a readily available public water system, no
domestic wells are screened in the Vashon Advance Outwash deposits within about 0.75 mile of
JPHC/NHB. Numerous domestic wells and two municipal water supply wells are present in the
Vashon Advance Outwash at depths greater than 200 feet and at distances greater than about
0.75 mile from JPHC/NHB. Because groundwater movement at JPHC/NHB is toward Ostrich
Bay, none of these wells are hydrogeologically downgradient of JPHC/NHB. The City of
Bremerton is the current and most likely future source of drinking water for the JPHC/NHB area.

Key characteristics of site hydrogeology in regard to the sea-level aquifer in the recessional
outwash are:

. Groundwater flows generally to the east from the upland areas and discharges to
Ostrich Bay. At low tide, the groundwater discharges as surface water in the
intertidal zone and is visible as seeps along the shoreline.

o Hydraulic gradients of 0.011 to 0.033 foot/foot were measured.

o Hydraulic conductivities in the recessional outwash and beach sands, calculated
from slug tests, ranged from 1.2 x 10™ t0 6.5 x 10 centimeters per second
(cnv/s). Hydraulic conductivity in the underlying till was calculated at
2.4 x 10° cm/s, indicating that the till restricts vertical groundwater movement.

o No significant salinity concentration and no freshwater/saltwater interface was
detected in any site monitoring wells. Water level measurements indicated no
significant gradient reversal at high tide and minimal intrusion of salt water at high
tide.

. Average groundwater seepage velocity at Site 103 is approximately 0.13 feet/day.
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° Average daily discharges of groundwater to Ostrich Bay from Sites 101, 101-A,
and 103 are calculated at approximately 23,065 gallons/day, 7,600 gallons/day,
and 50,750 gallons/day, respectively.

Figure 6-4 is a conceptual model of site hydrogeology in nearshore areas, showing groundwater
(fresh water) discharging to a saltwater body. A saltwater wedge, formed by the higher density
seawater, directs the flow of groundwater to the intertidal zone. Little or no discharge of
groundwater occurs in the subtidal zone. The region in Figure 6-4 labeled “brackish water” will
have temporally varying salinities depending on the tidal cycle and potential seasonal variations in
groundwater discharge rate. At low tide, much of this region would have very low salinity, as
discharging fresh water flushes the salt water out. Seep and outfall samples were collected using
sampling procedures specifically designed to avoid any effects of dilution by marine water, in
order to obtain samples that are representative of actual groundwater quality at the point of
discharge. Seep samples were collected during low tide, when all salt water had been flushed

out. Salinity measurements confirmed that saltwater dilution of the seep and outfall samples was
negligible. :

Groundwater in the nearshore portions of OU 1 (Sites 101, 101-A, and 103) occurs in the Vashon
Recessional Qutwash and is not a potential source of drinking water, based on the requirements of
Washington Administrative Code (WAC) 173-340-720(1)(a)(i-ii)). Groundwater at these sites is
not a current source of drinking water; groundwater quantities are insufficient to yield greater
than 0.5 gallons per minute (gpm) on a sustainable basis; and it is unlikely that hazardous
substances could be transported to other groundwater sources of drinking water. Based on these
WAC requirements, groundwater at these sites is not considered a viable source of potable water,
and groundwater quality was evaluated for its potential impacts to adjacent marine surface water.
This approach is also consistent with federal requirements. Based on the federal guidelines (U.S.
EPA 1986), groundwater in these areas is also considered nonpotable, or “Class III,” because a
well could not yield more than 150 gallons per day on a sustained basis. The federal guidelines

stipulate that restoration of Class ITI groundwaters should consider any surface water bodies to
which the groundwater discharges.

In upland portions of OU 1 (portions of Site 110), the uppermost groundwater occurs in the
Vashon Advance Outwash deposits. Because groundwater from some portions of Site 110 could

potentially be used as a drinking water resource in the future, the groundwater results for Site 110
were evaluated against drinking water criteria.
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6.3 NATURE AND EXTENT OF CONTAMINATION
6.3.1 Media Sampled

Environmental media sampled during the OU 1 investigation include surface and subsurface soll,
groundwater, surface water from an ephemeral stream, surface water from seeps and outfalls
(where groundwater discharges along the shoreline), intertidal marine sediments, and marine
tissue from clams and crabs. Samples were analyzed for target analyte list (TAL) inorganics and
target compound list (TCL) pesticides/polychlorinated biphenyls (PCBs), volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), total petroleum hydrocarbons
(TPH), and ordnance compounds.

Figure 6-5 shows the locations of sampling stations at Sites 101, 101-A, and 103. Figure 6-6
shows the location of sampling stations at the benzene release area within Sites 101 and 110.

During the RI, groundwater samples were collected from three deep wells located upgradient of
OU 1 in an effort to determine background concentrations of inorganics. However, the FS
concluded that the groundwater background samples that were collected during the RI were from
a different aquifer than the one sampled at OU 1. To allow an accurate estimate of area
background concentrations of inorganics in groundwater, two monitoring wells were installed off
site and crossgradient from Site 101-A (Figure 6-7). The wells were installed and sampled in
August 1998, and sampled again in November 1998. The results of this sampling are presented in
a letter report (U.S. Navy 1999a). Additional sampling of these wells is continuing on a quarterly
basis. A total of 10 sampling events are planned to allow a large enough sample population to
statistically determine the area groundwater background concentrations. The results of the
background investigation will be available before the first 5-year review of the remedy for OU 1.

6.3.2 Data Evaluation

Detected concentrations of chemicals were compared against evaluation criteria to eliminate from
consideration chemicals that are not expected to pose significant risk to human health or the
environment. The chemicals that exceed the evaluation criteria in one or more samples are defined
as chemicals of concern (COCs). The evaluation criteria include background concentrations of
inorganics and chemical-specific regulatory criteria (Table 6-1). Section 8 contains tables
showing the chemical-specific ARARs, background concentrations, and selected cleanup levels
for each COC.

H:\3031210006.042\Section 6.doc



FINAL RECORD OF DECISION

JPHC/NHB OPERABLE UNIT 1 Section 6.0
U.S. Navy CLEAN Contract Revision No.: 0
Engineering Field Activity, Northwest Date: 08/02/00
Contract No. N62474-89-D-9295 Page 6-6
CTO 0031

The process for selection of chemical-specific evaluation criteria is summarized below:

. For soil, MTCA Method B soil cleanup levels are used for the residential areas at
Sites 101, 101-A, and 110, and MTCA Method C soil cleanup levels are used for
the recreational area at Site 103. (MTCA Method B soil cleanup levels are based
on a lifetime excess cancer risk of 1E-06 or a Hazard Index (HI) of 1. MTCA
Method C soil cleanup levels are based on a lifetime excess cancer risk of 1E-05 or
a Hazard Index (HI) of 1.) For petroleum hydrocarbons and lead in soil, MTCA
Method B or C cleanup levels were not available, and the Method A cleanup levels
were used. If naturally occurring background concentrations of inorganics in soil
are greater than the MTCA soil cleanup levels, the background concentrations are
used as the evaluation criteria. Background soil concentrations were reported in
the RI and were calculated by WDOE (U.S. Navy 1994a).

. For groundwater and surface water, MTCA Method B surface water cleanup
levels are used. As described in WAC 173-340-730, the Method B surface water
cleanup levels are determined by selecting the most stringent of the following:

- National Toxics Rule (40 CFR 131.36) criteria for protection of human
health based on ingestion of organisms

- Washington State water quality standards (WQS) (Chapter 173-201A
WAC)

- For those chemicals for which there are no promulgated state criteria,
federal water quality criteria (WQC) (40 CFR 131) may be used

- For those chemicals for which sufficiently protective health-based standards
are not promulgated, the risk-based cleanup levels from the formulas in
WAC 173-340-730 are used; these are summarized in the CLARC I/
database (WDOE 1996)

For petroleum hydrocarbons in groundwater and surface water, none of the above

regulations have promulgated criteria, and therefore the MTCA Method A
groundwater cleanup level was used.
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If naturally occurring background concentrations of inorganics in groundwater are
greater than the most stringent of these surface water cleanup levels, the
groundwater background concentrations are used as the evaluation criteria.
Groundwater background concentrations were reported in the R1 based on
samples from upgradient wells. As stated in Section 6.3.1, the FS concluded that
the RI groundwater background samples were from a different aquifer from the
one sampled at OU 1. Area background concentrations of inorganics in
groundwater are being determined by the Navy (using WDOE statistical guidance)
and will be available before the first S-year review of the remedy for OU 1.

. For intertidal sediments, Washington State sediment quality standards (SQS)
chemical criteria are used as the evaluation criteria.

In addition to the COCs identified by comparisons against the numeric evaluation criteria, all
detected chemicals were evaluated in a site-specific baseline human health risk assessment. Actual
exposure scenarios that could occur at each site were used to develop numeric risk estimates, and
any chemical presenting an excess cancer risk of 1 in 1,000,000 (1.0E-06) or a hazard quotient of
1 for noncancer effects was considered a COC. The specific methods used in the baseline risk
assessment are discussed in detail in Section 7. The following subsections describe the nature and
extent of the COCs found at each site.

6.3.3 Site 101

Table 6-2 summarizes the COCs identified for Site 101, including the selected evaluation criteria
used for comparison, the frequency of detections above the evaluation criteria, and the range of
detected concentrations above the evaluation criteria.

Soil

A total of 25 surface and subsurface soil samples were collected at Site 101 from six soil borings
and four surface locations. Carcinogenic PAH compounds and arsenic were identified as COCs in
Site 101 soils.

Carcinogenic PAH compounds exceeded the MTCA Method B cleanup level of 0.137 mg/kg in
four surface soil samples collected from Site 101 from upland surface soil at location USS-2,
monitoring wells MW-5 and MW-4, and soil boring SB-22 (sampling locations are shown in
Figure 6-5). The cPAH exceedances are generally associated with shoulders or ditches along
South Shore Road, with the exception of the exceedance at USS-2. Arsenic exceeded the natural
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soil background concentration of 8.6 mg/kg in five surface soil samples collected at MW-4,
MW-5, USS-2, and surface soil locations SS-1 and SS-2.

One ordnance compound (picric acid) was detected in 1 of 22 soil samples at Site 101, at location
SS-2. No MTCA soil cleanup levels have been calculated for picric acid. Picric acid was not
retained as a COC.

The human health risk assessment identified arsenic and cPAHs as COCs, based on carcinogenic
risk greater than 1.0E-06.

Groundwater

During the RI, a total of 16 groundwater samples were collected from 5 monitoring wells within
Site 101. Groundwater discharges to marine surface water in the intertidal zone. Because
groundwater at Site 101 is not a current or potential future source of drinking water, groundwater
quality was evaluated based on the protection of nearby marine surface water.

State marine WQS for the following inorganics are based on the dissolved form: cadmium,
copper, lead, nickel, silver, and zinc. No inorganics exceeded the evaluation criteria in the
dissolved analyses. For all other chemicals, total concentrations are used. Arsenic, beryllium,
mercury, and thallium were identified as COCs in Site 101 groundwater based on exceedances of
the evaluation criteria in the total inorganics analysis.

The groundwater samples for total inorganics contained turbidity introduced by the sample
collection methods. This turbidity causes a high bias in the total inorganics analyses, and
therefore the total inorganics data from these sampling events are not considered to represent
actual groundwater quality. Filtered groundwater samples were also collected to minimize sample
turbidity. In the filtered samples, no inorganics exceeded the evaluation criteria.

No ordnance compounds were detected in Site 101 groundwater.

Based on a 1996 detection of benzene in a shoreline outfall (OF-712) at Site 101, WDOE
independently sampled shoreline seeps and groundwater from selected monitoring wells at

Site 101 in 1996. The Navy subsequently conducted investigations of soil, groundwater, and
seeps in an area that has been designated the benzene release area. The benzene release area is
located within portions of Sites 101 and 110 and is discussed separately. The results of the
WDOE and Navy investigations at the benzene release area are summarized in Section 6.3.7.
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Exceedances of the screening criteria in inland monitoring wells does not necessarily indicate a
risk to the marine environment. The potential for risk to the marine environment is evaluated
based on seep and outfall data, discussed below.

Surface Water—Seeps and Outfalls

Groundwater at Site 101 discharges to marine water in the intertidal zone, in a series of seeps and
outfalls. A total of 18 surface water samples were collected from seeps and outfalls at Site 101.
Salinity measurements were used to confirm that measured concentrations of chemicals in the
seeps and outfalls were not diluted by seawater. Total and dissolved arsenic, dissolved mercury,
and dissolved nickel were identified as COCs in Site 101 seeps and outfalls. Total arsenic
exceeded the calculated groundwater background concentration of 3.3 pg/L in 5 of 18 samples,
with a maximum concentration of 6.5 ug/L. Dissolved arsenic exceeded the calculated
background concentration of 3.3 ug/L in 1 of 12 samples, with a maximum concentration of

5 ug/L. Total mercury exceeded the state marine WQS of 0.025 ug/L in 2 of 12 samples, with a
maximum concentration of 0.2 ug/L. Dissolved nickel exceeded the state marine WQS of

7.9 ug/L in 1 of 12 samples. In the three seep sampling events at Site 101, the mercury and nickel
detections occurred in one event and have not been reproducible. Background concentrations of
total mercury and dissolved nickel were not determined.

The calculated groundwater background concentrations from the R1 are questionable because the
wells used to determine background are not screened in the same groundwater unit as the shallow
groundwater unit at JPHC/NHB. It is suspected that the inorganics concentrations in the seeps
and outfalls are attributable to background. To eliminate the uncertainty associated with
groundwater background, groundwater background concentrations are being redetermined as a
component of the selected remedy in this ROD. At the 5-year review, the new background data
will be used to verify that the inorganic COCs in seeps and outfalls are not affecting the marine
environment.

Five ordnance compounds—1,3,5-trinitrobenzene, 2,4-dinitrotoluene, hexahydro-1,3,5-trinitro-
1,3,5-triazine (also called Royal Demolition Explosive or RDX), tetryl, and nitrobenzene—were
detected in surface water samples at Site 101. No ordnance compounds exceeded chemical-
specific surface water evaluation criteria. However, published or calculated regulatory criteria
were not available for tetryl in surface water. In the two most recent surface water sampling
rounds (1996 and 1998 Phase III sampling), no ordnance compounds were detected in surface
water samples. No ordnance compounds were retained as COCs.
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Benzene was detected in two seep samples at OF-712 (shown in Figure 6-5) at 290 and 230 pg/L,
exceeding the MTCA Method B surface water cleanup level of 43 ug/L. Based on the first
benzene detection at OF-712, WDOE independently sampled shoreline seeps and groundwater
from selected monitoring wells at Site 101 in 1996. The Navy subsequently conducted
investigations of soil, groundwater, and seeps in an area that has been designated the benzene
release area. The benzene release area is located within portions of Sites 101 and 110, and is

discussed separately. The results of the WDOE and Navy investigations at the benzene release
area are summarized in Section 6.3.7.

Intertidal Sediments

Six intertidal sediment samples were collected at Site 101 at the same locations as six of the
seep/outfall surface water samples. No detected concentrations of chemicals in these samples
exceeded the state SQS. No COCs were identified in the sediment samples.

6.3.4 Site 101-A

Table 6-3 summarizes the COCs identified for Site 101-A, including the selected evaluation
criteria used for comparison, the frequency of detections above the evaluation criteria, and the
range of detected concentrations above the evaluation criteria.

Soil

A total of 35 surface and subsurface soil samples were collected at Site 101-A from 12 soil

borings and 3 surface locations. Carcinogenic PAH compounds, antimony, arsenic, and beryllium
were identified as COCs in Site 101-A soils.

Carcinogenic PAH compounds exceeded the MTCA Method B cleanup level of 0.137 mg/kg in
one surface soil sample from MW-AS8 and in three subsurface soil samples from SB-03 and
MW-A5 (Figure 6-5). Arsenic exceeded the natural soil background concentration of 8.6 mg/kg
in one surface soil sample collected at MW-A1 and in three subsurface soil samples collected at
MW-AS and SB-03. Antimony exceeded the MTCA Method B cleanup level of 32 mg/kg in one
surface soil sample from SB-05. Beryllium exceeded the natural soil background concentration of

1.5 mg/kg in one surface soil sample collected at SB-05 and one subsurface soil sample collected
at SB-03.

No ordnance compounds were detected in Site 101-A soils.
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The human health risk assessment identified cPAHs and beryllium as COCs, based on
carcinogenic risk greater than 1.0E-06.

Groundwater

A total of 20 groundwater samples were collected from 10 monitoring wells within Site 101-A.
Groundwater discharges to marine surface water in the intertidal zone. Because groundwater at
Site 101-A is not a current or potential future source of drinking water, groundwater quality was
evaluated based on the protection of nearby marine surface water.

State marine WQS for the following inorganics are based on the dissolved form: cadmium,
copper, lead, nickel, silver, and zinc. Because no dissolved inorganics analyses were done on
Site 101-A groundwater samples, total inorganics results were used.

Petroleum hydrocarbons, 1,1-dichloroethene, and the inorganics arsenic, beryllium, copper,
cyanide, lead, nickel, thallium, and zinc were identified as COCs in Site 101-A groundwater. The
inorganic COCs were identified based on exceedances of the evaluation criteria in the total
inorganics analysis.

The VOC 1,1-dichloroethene was detected in 1 of 20 samples at a concentration of 2 pg/L,
slightly exceeding the MTCA Method B surface water cleanup level of 1.93 pg/I.. TPH exceeded
the MTCA Method A groundwater cleanup level of 1,000 ug/L in 1 sample of 20. Cyanide was
detected in 1 of 20 samples at a concentration of 2 ug/L., exceeding the state marine WQS of

1 ng/L. Seven inorganics (arsenic, beryllium, copper, lead, nickel, thallium, and zinc) exceeded
the evaluation criteria in one or more samples analyzed for total inorganics.

The petroleum compounds were detected before the removal of underground storage tanks and
were not detected in a second round of sampling. The detections of 1,1-dichloroethene and
cyanide may have been anomalous—each was found at low concentrations and was not detected
in a second round of sampling. There were no detected concentrations of any of these three
chemicals at measured points of discharge of groundwater into Ostrich Bay at Site 101-A.

The groundwater samples for total inorganics analysis contained turbidity introduced by the
sample collection methods. This turbidity causes a high bias in the total inorganics analyses, and
therefore the total inorganics data from these sampling events are not considered representative of
actual groundwater quality. No groundwater samples were collected at Site 101-A that represent
actual inorganics concentrations, and many of the inorganic COCs may not be present in

Site 101-A groundwater at concentrations exceeding surface water regulatory criteria.
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Four ordnance compounds (1,3-dinitrobenzene, 2,4,6-trinitrotoluene, 2,6-dinitrotoluene, and
RDX) were detected in groundwater samples at Site 101-A. No ordnance compounds exceeded
chemical-specific surface water evaluation criteria. However, published or calculated surface
water regulatory criteria were not available for 1,3-dinitrobenzene. No ordnance compounds
were retained as COCs.

Exceedances of the screening criteria in inland monitoring wells does not necessarily indicate a
risk to the marine environment. The potential for risk to the marine environment is evaluated
based on seep and outfall data, discussed below.

Surface Water—Seeps and Outfalls

Groundwater at Site 101-A discharges to marine water in the intertidal zone, in a series of seeps
and outfalls. Nine surface water samples were collected from seeps and outfalls at Site 101-A.
Salinity measurements were used to confirm that measured concentrations of chemicals in the
seeps and outfalls were not diluted by seawater. Total and dissolved arsenic and total mercury
were identified as COCs in Site 101-A seeps and outfalls. Total arsenic exceeded the calculated
groundwater background concentration of 3.3 ug/L in two of nine samples, with a maximum
concentration of 6 pg/L. Dissolved arsenic exceeded the calculated background concentration of
3.3 pg/L in one of four samples, with a maximum concentration of 4.4 ug/l.. Total mercury
exceeded the state marine WQS of 0.025 pg/L in one of nine samples, with a maximum

concentration of 0.1 pug/L. In the three seep sampling events at Site 101-A, the mercury detection
occurred once and has not been reproducible.

The calculated groundwater background concentrations from the Rl are questionable because the
wells used to determine background are not screened in the same groundwater unit as the shallow
groundwater unit at JPHC/NHB. It is suspected that the inorganic concentrations in the seeps
and outfalls are attributable to background. To eliminate the uncertainty associated with
groundwater background, groundwater background concentrations are being re-determined as a
component of the selected remedy in this ROD. At the 5-year review, the new background data

will be used to verify that the inorganic COCs in seeps and outfalls are not affecting the marine
environment.

Four ordnance compounds—1,3,5-trinitrobenzene, RDX tetryl, and nitrobenzene—were
detected in seep and outfall surface water samples at Site 101-A. No ordnance compounds
exceeded chemical-specific evaluation criteria. However, published or calculated regulatory
criteria were not available for tetryl in surface water. In the two most recent surface water
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sampling rounds (1996 and 1998 Phase III sampling), no ordnance compounds were detected in
surface water samples. No ordnance compounds were retained as COCs.

Intertidal Sediments

Two intertidal sediment samples were collected at Site 101-A at the same locations as two of the
seep/outfall samples. No detected concentrations of chemicals in these samples exceeded the
state SQS. No COCs were identified in the sediment samples.

Stream Surface Water

Two stream surface water samples were collected from an ephemeral stream that runs through
Site 101-A. No COCs were identified in these samples. No ordnance compounds were detected
in these samples.

6.3.5 Site 103

Table 6-4 summarizes the COCs identified for Site 103, including the selected evaluation criteria
used for comparison, the frequency of detections above the evaluation critenia, and the range of
detected concentrations above the evaluation criteria.

Soil

A total of 107 surface and subsurface soil samples were collected at Site 103 from 24 soil
borings, 9 test pits, and 7 surface locations. Petroleum hydrocarbons, the PCB Aroclor 1254,
cPAH compounds, antimony, arsenic, and lead were identified as COCs in Site 103 soils.

Carcinogenic PAH compounds exceeded the MTCA Method C cleanup level of 5.48 mg/kg in
one surface soil sample from SB-16 and in two subsurface soil samples from TP-4 and MW-8
(Figure 6-4). PCBs exceeded the MTCA Method C cleanup level of 5.19 mg/kg in one
subsurface soil sample from MW-18. Lead exceeded the MTCA Method A cleanup level of
250 mg/kg in two surface soil samples from SB-16 and MW-29 and in five subsurface soil
samples from TP-4, MW-8 MW-18, and TP-7. Antimony exceeded the MTCA Method C
cleanup level of 128 mg/kg in one subsurface soil sample from TP-4. Total petroleum
hydrocarbons exceeded the MTCA Method A cleanup level of 200 mg/kg in two subsurface soil
samples from MW-29. The highest concentrations of COCs in Site 103 soils occurred near the
former ordnance burn area.
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Four ordnance compounds—picric acid, picramic acid, RDX, and tetryl—were detected in soil
samples at Site 103. No ordnance compounds exceeded chemical-specific evaluation criteria.
However, published or calculated regulatory criteria were not available for picric acid, picramic
acid, or tetryl in soil. No ordnance compounds were retained as COCs.

The human health risk assessment identified arsenic, Aroclor 1254, and cPAHs as COCs, based
on carcinogenic risk greater than 1.0E-06. Lead was also considered a human health COC,
although numeric risk estimates were not calculated for lead.

Groundwater

A total of 29 groundwater samples were collected from 12 monitoring wells within Site 103.
Groundwater discharges to marine surface water in the intertidal zone. Because groundwater at
Site 103 is not a current or potential future source of drinking water, groundwater quality was
evaluated based on the protection of nearby marine surface water.

State marine WQS for the following inorganics are based on the dissolved form: cadmium,
copper, lead, nickel, silver, and zinc. For all other chemicals, total concentrations are used.

Chlordane, arsenic, beryllium, mercury, nickel, thallium, and zinc were identified as COCs in

Site 103 groundwater. Chlordane exceeded the National Toxics Rule criterion of 0.0022 pg/L in
1 of 20 samples. Total arsenic exceeded the groundwater background concentration of 3.3 pg/L
in 17 of 29 samples. Total beryllium exceeded the MTCA Method B cleanup level of

0.0793 ug/L in 9 of 29 samples. Total mercury exceeded the state marine WQS of 0.025 pg/L in
7 of 29 samples. Dissolved nickel exceeded the state marine WQS of 7.9 ug/L in 2 of 21
samples. Total thallium exceeded the MTCA Method B cleanup level of 1.56 pg/L in 1 of 29

samples. Dissolved zinc exceeded the groundwater background concentration of 104 pg/L in 2 of
21 samples.

There were no detected concentrations of chlordane at measured points of discharge of
groundwater into Ostrich Bay at Site 103. The chlordane detection may have been anomalous,

and it appears that the chlordane concentrations are below cleanup levels at the conditional point
of compliance.

The groundwater samples collected for total inorganics analysis contained turbidity introduced by
the sample collection methods. This turbidity causes a high bias in the total inorganics analyses,
and therefore the total inorganics data from these sampling events are not considered

representative of actual groundwater quality. Three groundwater samples were collected at
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Site 103 using a low-flow method that minimized sample turbidity. In the low-flow samples,
arsenic, beryllium, and mercury exceeded the evaluation criteria in the total inorganics analyses,
however, these exceedances were limited to one sample collected at MW-20 (Figure 6-5). Even
though low-flow sampling techniques were used, turbidity measurements at MW-20 were still
high at the time of sampling. The sample from MW-20 is not considered to be representative of
actual groundwater quality.

Five ordnance compounds—2. 4, 6-trinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, RDX,
and picric acid—were detected in groundwater samples at Site 103. No ordnance compounds
exceeded chemical-specific evaluation criteria. However, published or calculated regulatory
criteria were not available for picric acid in surface water, to which the groundwater discharges.
No ordnance compounds were retained as COCs.

Exceedances of the screening criteria in inland monitoring wells does not necessarily indicate a
risk to the marine environment. The potential for risk to the marine environment is evaluated
based on seep and outfall data, discussed below.

Surface Water—Seeps and Outfalls

Groundwater at Site 103 discharges to marine water in the intertidal zone, in a series of seeps and
outfalls. A total of 30 surface water samples were collected from seeps and outfalls at Site 103.
Salinity measurements were used to confirm that measured concentrations of chemicals in the
seeps and outfalls were not diluted by seawater.

Chemicals identified as COCs in Site 103 seeps and outfalls were 1,1-dichloroethene,
trichloroethene, vinyl chloride, total and dissolved arsenic, dissolved mercury, and dissolved
silver. Concentrations of 1,1-dichloroethene exceeded the MTCA Method B cleanup level of
1.93 pg/L in 1 of 30 samples. Trichloroethene exceeded the MTCA Method B cleanup level of
55.6 ug/L in 1 of 30 samples. Vinyl chloride exceeded the MTCA Method B cleanup level of
2.92 pg/L in 5 of 30 samples. Total arsenic exceeded the calculated groundwater background
concentration of 3.3 pug/L in 13 of 27 samples, with a maximum concentration of 17 pg/L.
Dissolved arsenic exceeded the calculated background concentration of 3.3 pg/L in 4 of 18
samples, with a maximum concentration of 3.8 ug/L. Dissolved mercury exceeded the state
marine WQS of 0.025 pg/L in 2 of 18 samples, with a maximum concentration of 0.16 pg/L.
Dissolved silver exceeded the state marine WQS of 1.2 pg/L in one of nine samples.

The VOCs 1,1-dichloroethene, trichloroethene, and vinyl chloride were present in seeps and
outfalls downgradient of the former ordnance burn area. Concentrations of the VOCs have been
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declining over time and in the last (1998) round of sampling only vinyl chloride exceeded the
surface water standards. The inorganic exceedances (arsenic, mercury, and silver) occurred in an
apparently random distribution. In three seep sampling events at Site 103, the mercury and silver
detections occurred in one sampling event and have not been reproducible.

The calculated groundwater background concentrations from the RI are questionable because the
wells used to determine background are not screened in the same groundwater unit as the shallow
groundwater unit at JPHC/NHB. It is suspected that the inorganics concentrations in the seeps
and outfalls are attributable to background. To eliminate the uncertainty associated with
groundwater background, groundwater background concentrations are being re-determined as a
component of the selected remedy in this ROD. At the S-year review, the new background data

will be used to verify that the inorganic COCs in seeps and outfalls are not affecting the marine
environment.

Six ordnance compounds (1,3,5-trinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, RDX,
tetryl, and nitrobenzene) were detected in seep and outfall surface water samples at Site 103. No
ordnance compounds exceeded chemical-specific evaluation criteria. However, published or
calculated regulatory criteria were not available for tetryl in surface water. In the two most recent
surface water sampling rounds (1996 and 1998 Phase III sampling), no ordnance compounds
were detected in surface water samples. No ordnance compounds were retained as COCs.

Intertidal Sediments

Nine intertidal sediment samples were collected at Site 103 at the same locations as nine of the
seep/outfall samples. Bis(2-ethylhexyl)phthalate was identified as a COC in the sediment

samples. Bis(2-ethylhexyl)phthalate was detected in one of nine samples at a concentration
exceeding the state SQS of 47 milligrams per kilogram organic carbon (mg/kgOC). This chemical
was also found in soil at Site 103, at concentrations below the soil evaluation criterion. Erosion

of soil along the Site 103 shoreline is the suspected cause of the exceedance in the intertidal
sediments.

6.3.6 Site 110
The nature and extent of contamination at Site 110 was largely determined in an SI (U.S. Navy
1993). Table 6-5 summarizes the COCs identified for Site 110, including the selected evaluation

criteria used for comparison, the frequency of detections above the evaluation criteria, and the
range of detected concentrations above the evaluation criteria.
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Soail

A total of 137 surface and subsurface soil samples were collected for the SI at Site 110 from 27
soil borings and 77 surface locations. Arsenic and cPAH compounds were identified as COCs in
Site 110 soils. Based on the SI results, removal actions were conducted at the identified areas of
contamination. At the time of the removal actions, MTCA Method A soil cleanup levels were
used as the remedial goals. Following the removal actions, two locations (SS-51 and MW-13)
remain where arsenic exceeds the MTCA Method A soil cleanup level of 20 mg/kg, and two
locations remain (SB-13 and SS-67) where cPAHs exceed the MTCA Method A soil cleanup
level of 1 mg/kg. Additionally, soil beneath paved areas in front of Bunkers 100 and 101 contain
arsenic and cPAHs above the MTCA Method A soil cleanup levels.

Because the primary areas of contamination have been addressed by removal actions, the human
health risk assessment did not include an evaluation of risks from COCs in soil at Site 110.

Groundwater

A total of eight groundwater samples were collected from four monitoring wells within Site 110.
Because groundwater from some portions of Site 110 could potentially be used as a drinking
water resource in the future, the groundwater results were evaluated against drinking water
criteria. Groundwater flows from Site 110 into Sites 101, 101-A, and 103, eventually discharging
to marine surface water in the intertidal zone. Any effects of Site 110 groundwater on manne
surface water are evaluated using the seep and outfall results from Sites 101, 101-A, and 103.

Although five inorganics (arsenic, beryllium, manganese, nickel, and vanadium) exceeded the
drinking water evaluation criteria in one or more groundwater samples, the samples contained
turbidity introduced by the sample collection methods. This turbidity causes a high bias in the
total inorganics analysis, and therefore these data are not considered to represent actual
groundwater quality. All of the inorganics exceedances at Site 110 occurred in the totals
analysis. Two groundwater samples at Site 110 were collected and analyzed for dissolved
inorganics. No inorganics exceeded the evaluation criteria in the dissolved analyses.
Nevertheless, these inorganics were retained as COCs in Site 110 groundwater.

Based on a 1996 detection of benzene in a shoreline outfall (OF-712) at Site 101, WDOE
independently sampled shoreline seeps and groundwater from selected monitoring wells at Site
101 in 1996. The Navy subsequently conducted investigations of soil, groundwater, and seeps in
an area that has been designated the benzene release area. The benzene release area is located
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within portions of Sites 101 and 110 and is discussed separately. The results of the WDOE and
Navy investigations at the benzene release area are summarized in Section 6.3.7.

6.3.7 Benzene Release Area (Sites 101 and 110)

The benzene release area is located within portions of Sites 101 and 110 at OU 1 (Figure 6-5).
The area is defined by two seeps that discharge through two pipes along the shoreline of Ostrich
Bay, and an area of benzene and petroleum contamination in soil and groundwater that extends
approximately 450 feet upgradient of the seeps (Figure 6-6). The NEX gas station, constructed
around 1981, is the upgradient limit of known contamination. The NEX gas station is located at
the corner of Dowell Road and Sullivan Place in Site 110. In three separate sampling events in
1996, WDOE collected seep and groundwater samples from this area. In 1997 and 1998, the
Navy conducted a separate investigation in an attempt to determine the source and extent of
benzene and petroleum contamination in upgradient soil and groundwater. No source was found
in the 1997/1998 investigation (Hart Crowser 1998). Another investigation in 1999 identified
petroleum-contaminated soil beneath the NEX fuel dispenser island as the source of groundwater
contamination (U.S. Navy 1999c¢).

Results of Investigations Through 1998

Table 6-6 summarizes the COCs identified for the benzene release area, including data from
investigations through 1998. Table 6-6 shows the selected evaluation criteria used for

comparison, the frequency of detections above the evaluation criteria, and the range of detected
concentrations above the evaluation critena.

o Soil

A total of 25 subsurface soil samples were collected from 16 boreholes. Gasoline-range
petroleum hydrocarbons were identified as a COC in soil in the benzene release area.

In soil borings, only two samples (both located at the downgradient edge of the gas station)
contained gasoline-range petroleum hydrocarbons above the MTCA Method A cleanup level of
100 mg/kg. Gasoline-range petroleum hydrocarbons were detected in soil at HC-4 at 300 mg/kg

at a depth of 22.5 to 24 feet below ground surface (bgs); and at the adjacent Strataprobe boring
11 at 440 mg/kg at a depth of 8 to 11 feet bgs.
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o Groundwater

A total of 37 groundwater samples were collected from 9 monitoring wells and 16 direct-push
groundwater sampling locations. Because groundwater in the benzene release area is not a
current or potential future source of drinking water, groundwater quality was evaluated based on
the protection of nearby marine surface water.

Gasoline-range petroleum hydrocarbons and benzene were identified as COCs in groundwater in
the benzene release area based on exceedances of the evaluation criteria. Gasoline-range
petroleum hydrocarbons exceeded the MTCA Method A groundwater cleanup level of

1,000 pg/L in 2 of 34 samples from wells HC-4 and MW-4. Benzene exceeded the MTCA
Method B surface water cleanup level of 43 pg/L in 7 of 37 samples from wells BH-2, MW-3,
MW-4, and HC-4.

e Surface Water — Seeps and Outfalls

A total of 12 surface water samples were collected from two seeps (designated SEEP-R and
SEEP-L) in 1996 through 1998. (SEEP-L is the same location that was designated OF-712 in the
RI/FS seep sampling at Site 101.)

Benzene was identified as a COC in the seep samples based on exceedances of the evaluation
criteria. Benzene exceeded the MTCA Method B surface water cleanup level of 43 ug/L in 9 of
12 samples, with a2 maximum detection of 1,070 ug/L.

Results of 1999 Investigation

Additional soil and groundwater samples were collected in 1999 to identify the source of
groundwater and seep contamination at the Benzene Release Area. Table 6-7 summarizes the
COCs identified in the 1999 investigation. Figure 6-6 shows the approximate limits of soil and
groundwater contamination found in the 1999 investigation.

e Soil

A total of 22 subsurface soil samples were collected from 12 boreholes. Gasoline-range
petroleum hydrocarbons were identified as a COC in soil in the benzene release area. Petroleum
contamination in soil extended laterally approximately 180 feet downgradient from the fuel
dispenser island at the NEX gas station. The petroleum contamination extended to depths of
approximately 25 feet bgs. The maximum detected concentration of gasoline-range petroleum
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hydrocarbons was 3,500 mg/kg, exceeding the MTCA Method A cleanup level of 100 mg/kg.
The petroleum-contaminated soil was confirmed to be the source of groundwater and seep
contamination.

o  Groundwater

A total of 12 groundwater samples were collected from newly-installed boreholes and existing
wells. Because groundwater in the benzene release area is not a current or potential future source

of drinking water, groundwater quality was evaluated based on the protection of nearby marine
surface water.

Gasoline-range petroleum hydrocarbons and benzene were identified as COCs in groundwater in
the benzene release area based on exceedances of the evaluation criteria. The area of
petroleum/benzene contamination in groundwater corresponds to the location of the source area
soil contamination, as shown in Figure 6-6. An additional groundwater plume fragment is present

near the shoreline, indicating changes in plume shape over time and/or preferential groundwater
flow pathways.

e Surface Water — Seeps and Outfalls

A total of two surface water samples were collected from SEEP-R and SEEP-L in 1999. Benzene
was identified as a COC in the seep samples based on exceedances of the evaluation criteria.
Benzene exceeded the MTCA Method B surface water cleanup level of 43 ug/L in one of two
samples, with a maximum detection of 260 pg/L.

6.3.8 Marine Tissue

A total of 80 marine tissue (clam and crab) samples were collected from Ostrich Bay and analyzed
for inorganics, VOCs, SVOCs, pesticides/PCBs, and ordnance compounds. No chemical-specific
regulatory criteria exist for acceptable concentrations of these chemicals in marine tissue. The
human health risk assessment identified four COCs in marine tissue: antimony, vanadium,
pentachlorophenol (PCP), and 3,3"-dichlorobenzidine. The incremental noncancer risks (i.e.,
actual risk above background) posed by antimony and vanadium could not be evaluated because
background concentrations of these elements in marine tissue were not established. However, the
excess lifetime cancer risk associated with PCP and 3,3’-dichlorobenzidine in marine tissue
exceeds 1E-04, and therefore action is warranted regardless of antimony and vanadium
background concentrations. The selected remedy in this ROD includes determining tissue
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background concentrations to eliminate this uncertainty. At the 5-year review, the new
background data will be used to refine the risk estimates.

Analytical results from terrestrial media (soil, groundwater, and seeps/outfalls) were evaluated to
determine whether terrestrial sources may be affecting concentrations of COCs in marine tissue.
No terrestrial sources of vanadium, PCP, and 3,3'-dichlorobenzidine were found. Erosion of soils
along the Site 103 shoreline is one potential source of antimony in marine tissue. Wooden pilings
in Ostrich Bay are a potential source of PCP detected in marine tissue. Testing, however, has not
been conducted to determine whether or not the pilings are a source.

6.4 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES
6.4.1 Land Uses

Land uses on site at OU 1 include residential housing, recreational areas, and a military hospital.
Sites 101, 101-A, and 110 include developed residential and recreational areas. The northern
portion of Site 110 is developed as a military hospital. Site 103 is a recreational area for Jackson
Park Housing Complex, and includes a ballfield, a running track, a park, a picnic area, easily
accessible beachfront areas, and other recreational facilities. A helipad serving Naval Hospital
Bremerton is also located at Site 103.

Land uses in areas surrounding OU 1 are as follows. The site is bounded to the east by the marine
environment of Ostrich Bay, which is state-owned aquatic land. A wooded park used for
recreation bounds the site to the south. The site is bounded to the west by State Route 3 and the
Jackson Park Elementary School. The site is bounded to the north by the residential community
of Erlands Point.

The Navy has no plans to modify existing land use at QU 1. The Navy’s intent is to maintain
Site 103 as recreational in the future. The Navy is planning a major recreational project at
Sites 101 and 103 to provide additional recreational facilities and improve shoreline access in
existing recreational areas. No major changes can reasonably be anticipated in the future land
uses of surrounding properties.

6.4.2 Groundwater Uses

Groundwater at OU 1 is not a current source of drinking water. Drinking water for OU 1 is
supplied by the City of Bremerton public water system. Groundwater at QU1 discharges to
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marine surface water in the intertidal zone, as a series of seeps and outfalls along the Ostrich Bay
shoreline. Groundwater in the immediate vicinity of OU 1 is not used as a source of drinking
water. Numerous domestic wells and two municipal water supply wells are present in the Vashon
Advance Qutwash at depths greater than 200 feet and at distances greater than about 0.75 mile

from OU 1. Because groundwater movement at OU 1 is toward Ostrich Bay, none of these wells
are hydrogeologically downgradient of the site.

The City of Bremerton public water system is the most likely future source of drinking water for
OU 1. Asdiscussed in Section 6.2.4, groundwater in the nearshore portions of OU 1 (Sites 101,
101-A, and 103) occurs in the Vashon Recessional Outwash and is not a potential future source
of drinking water, based on the requirements of WAC 173-340-720(1)(a)(i-ii) and EPA
groundwater classification guidelines. In upland portions of QU 1 (portions of Site 110), the
uppermost groundwater occurs in the Vashon Advance Outwash deposits. Groundwater from
some portions of Site 110 could potentially be used as a drinking water resource in the future,
although such use is considered to be highly unlikely given the ready availability of the existing
public water supply system.

Because groundwater movement at OU 1 is toward Ostrich Bay, with discharge to surface water,
any groundwater contamination that may exist on site is not expected to affect any off-site

groundwater resources. Groundwater at OU 1 was evaluated for its potential impact to adjacent
marine surface water.
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FINAL RECORD OF DECISION
JPHC/NHB OPERABLE UNIT |
U.S. Navy CLEAN Contract
Engineering Field Activity, Northwest
Contract No. N62474-89-D-9295
CTO 0031

Section 6.0
Rewvision No.: 0
Date: 08/02/00

Page 6-35

Table 6-1
Chemical-Specific Evaluation Criteria at Operable Unit 1

. MTCA Method B soil cleanub levels
(Sites 101, 101-A, and 110)

MTCA Method C soil cleanup levels
(Site 103)

MTCA (Chapter 70.105D RCW; Chapter 173-340
WAC)

MTCA Method A soil cleanup levels
(all sites, for petroleum and lead only)

MTCA (Chapter 70.105D RCW, Chapter 173-340
WAC)

Background soil concentrations

avy 1994a)°

Groundwate s Surface W

Site-specific (U.S. N

:phem

MTCA Method B surface water cleanup levels

MTCA (Chapter 70.105D RCW; Chapter 173-340
WAC)

Washington State water quality standards (WQS) for
marine water (acute and chronic)

Washington Water Pollution Control Act
(Chapter 90.48 RCW; Chapter 173-201A WAC)

Federal marine water quality criteria (WQC) including
the National Toxics Rule, for consumption of organisms
only

Clean Water Act (33 USC 1313-1314, Sections 303 and
304; 40 CFR Part 131)

MTCA Method A groundwater cleanup leve] (for
petroleum only)

MTCA (Chapter 70.105D RCW; Chapter 173-340
WAC)

Background groundwater concentrations
Intertidal Marine Sedime

Site-specific (U.S. Navy 1994a)*°

Washington State sediment quality standards (SQS) Washington Water Pollution Control Act
(Chapter 90.48 RCW; Chapter 174-204 WAC)

"The site-specific area background concentrations for inorganics in soil and groundwater were determined by WDOE

(U.S. Navy 1994a).

®The groundwater background concentrations are being re-determined as a component of the selected remedy.

Notes:

Applicable regulatory critena are used. Background concentrations are used if they are higher than the applicable

regulatory criteria.

CWA - Clean Water Act

MTCA - Model Toxics Control Act
RCW - Revised Codes of Washington
USC - United States Code

WAC - Washington Admunistrative Code

H:\3031210006.042\Section 6.doc




FINAL RECORD OF DECISION

JPHC/NHB OPERABLE UNIT 1 Section 6.0
U.S. Navy CLEAN Contract Revision No.: 0
Engineering Field Activity, Northwest Date: 08/02/00
Contract No. N62474-89-D-9295 Page 6-36
CTO 0031
Table 6-2
Chemicals of Concern at Site 101
[[SoD (mg/kp)
Arsenic .
Benzo(a) anthracene 0.137 1722 0.52 0.52 .
Benzo(a) pyrene 0.137 3722 0.14 0.48 . .
Benzo(b) flouranthene 0.137 3/22 0.18 1.1 .
Chrysene 0.137 2122 0.35 1.1 °
Indeno(1,2,3-cd)pyrene 0.137 MTCAB 2/22 0.22 0.26 .
Gmwmi)‘ i e SRR A
Arsenic (total) 33 nd 916 34 .
Beryllium (total) 0.0793 MTCAB 5116 0.74 .
Mercury (total) 0.025 WA MWQS 2/16 0.27 .
Thallium 1.56 MTCAB [
Surface Water—Seeps and Outfalls (ug/L) - o0 o
Benzene® 43 MTCAB .
Arsenic (total) 33 Background 5/18 3.4 6.5 .
Arsenic (dissolved) 33 Background 1712 5 s .
Mercury (total) 0.025 WAMWQS 218 0.1 0.2 . .
Nickel (dissolved) 79 WAMWQS 112 156 156 . .

“The first number is the number of detections above the evaluation criterion. The second number is the total number of samples analyzed.

*For human health risk, a major risk contributor is a chemical whose concentration results in an excess cancer risk of 1 in 1,000,000 or a hazard index
greater than 1. For ecological risk, no credible pathways of exposure exist for soil and groundwater. Ecological risk contributors in surface water at
the seeps and outfalls are those chemicals whose concentration exceeds standards for protection of marine life.

‘Benzene exceedances occurred at OF-712. This outfall and upgradient soil and groundwater were further investigated in a separate benzene release
investigation; results are summarized in Table 6-6.

“Total inorganics results for groundwater are from unfiltered samples. These results are believed to be biased high duc to sample turbidity.

Notes:
COC - chemical of concern
MTCA - Model Toxics Control Act cleanup levels

WA MWQS - Washington Water Pollution Control Act (Chapter 90.48 RCW), marine water quality standards, acute and chronic (Chapter 173-201A
WAC)
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FINAL RECORD OF DECISION
JPHC/NHB OPERABLE UNIT 1

U.S. Navy CLEAN Contract
Engineering Field Activity, Northwest

Contract No. N62474-89-D-9295

CTO 0031

Chemicals of Concern at Site 101-A

Table 6-3

Section 6.0
Rewvision No.: 0
Date: 08/02/00

Page 6-37

Chemical meent ‘Soarce
Soil (mg/kg) ; e s s e R
Arsenic 8.6 Background 4/35 8.9 13.5 .
Antimony 32 MTCAB 1735 69.9 69.9 .
Beryllium 1.5 Background 2/35 1.6 11 °
Benzo(a) anthracene 0.137 MTCAB 2735 0.2 3.6 .
Benzo(a) pyrene 0.137 MTCAB 3735 0.22 1.3 .
Benzo(b) flouranthene 0.137 MTCA B 3735 0.15 2.3 °
Chrysene 0.137 MTCA B 3735 0.19 33 .
Dibenz(a h) anthracene 0.137 MTCAB 1735 0.19 0.19 .
Indeno(1,2,3-cd) pyrene 0.137 MTCA B 1/35 0.63 0.63 [
Groundwater (ng/L)’ B . i
Arsenic (total) 33 Background 4.1 °
Beryllium (total) 0.0793 MTCAB 9/20 0.12 1.2 .
Copper (total) 58 Background 1/20 121 121 °
Cyanide WA MWQS 1/20 2 2 .
Lead (total) 6 Background 8/20 7 62.1 .
Nickel (total) 7.9 WA MWQS 18/20 9.2 389 N
Thallium (total) 1.56 MTCAB 1120 1.6 1.6 .
Zinc (total) 104 Background 5/20 114 476 .
1,1-dichlorocthene 1.93 MTCA B 1/20 2 2 .
TPH 1,000 MTCA A 1720 1200 1200 .
Surface Water—Seeps snd Outfalls (ng/L) - - G G
Arsenic (total) 33 Background 2/9 5.9 6 .
Arsenic (dissolved) 33 Background 1/4 44 4.4
Mercury (total) 0.025 WA MWQS 1/9 0.1 0.1 . .

“The first number is the number of detections above the evaluation criterion. The second number is the total number of samples analyzed.
*For human health risk, a major risk contributor is a chemical whose concentration results in an excess cancer risk of 1 in 1,000,000 or a hazard index
greater than 1. For ecological risk, no credible pathways of exposure exist for soil and groundwater. Ecological risk contributors in surface water at

the seeps and outfalls are those chemicals whose concentrations exceed standards for protection of marine life.

“Total inorganics results for groundwater are from unfiltered samples. These results are believed to be biased high due to sample turbidity.

Notes:

COC - chemical of concern

MTCA - Model Toxic Control Act cleanup levels
TPH - to1al petroleum hydrocarbons
WA MWQS - Washington Water Pollution Control Act (Chapter 90.48 RCW), marine waler quality standards, acute and chronic (Chapter 173-201A

WAC)

H:\3031210006.042\Section 6.doc
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CTO 0031

Table 6-4

Chemicals of Concern at Site 103

Arsenic 66.7 MTCAC 0/107 .

Antimony 128 MTCAC 1/91 175 175 .
Lead 250 MTCA A 7107 287 1,960 ° .
TPH 200 MTCA A 2/12 260 380 .
Aroclor-1254 5.19 MTCAC 1/76 8.2 82 . .
cPAHs (total) 5.48 MTCAC 3/105 11.1 1.1 .

Groundwater (ng/L)* i it B e o

Chlordane 0.0022 NTR-ORG 1720 0.031 0.031 Y
Arsenic (total) 33 Background 17/29 4.6 74.6 Y
Beryllium (total) 0.0793 MTCAB 9/29 04 14.7 .
Mercury (total) 0.025 WA MWQS 7129 0.28 0.79 o
Nickel (dissolved) 79 WA MWQS 2121 29.5 30.7 °
Thallium (total) 1.56 MTCAB 1729 2.1 2.1 e
Zinc (dissolved) 104 Background 2121 117 539 .
Arsenic (total) 33 Background 13727 .
Arsenic (dissolved) 33 Background 4/18 34 g .
Mercury (dissolved) 0.025 WA MWQS 2/18 0.12 0.16° N
Silver (dissolved) 1.2 WA MWQS 1/18 24 24 .
1,1-Dichloroethene 1.93 MTCAB 130 2 2 .
Trnchloroethene 55.6 MTCAB 130 60 60 .
Vinyl chloride 292 MTCAB 5/30 6 24 .
bis(2-Ethylhexyl)- a7 WA SQS 19 949 949 .

phthalate

“The first number is the number of detections above the evaluation criterion. The second number is the total number of samples analyzed.

*For human health risk, a major risk contributor is a chemical whose concentrations results in an excess cancer risk of 1 in 1,000,000 or a hazard index
greater than 1. For ecological risk, no credible pathways of exposure exist for soil and groundwater. Ecological risk contributors in marine
sediments and surface water at the seeps and outfalls are those chemicals whose concentrations exceed standards for protection of marine life.

“The highest detected value is from a seep sample collected at SP-701 in 1998. This was not a flowing seep, and this sample is not believed to be
representative of groundwater quality at the point of discharge.

“Total inarganics results for groundwater are from unfiltered samples. These results are believed to be biased high due to sample turbidity.

Notes:

COC - chemical of concern

cPAHs - carcinogenic polycyclic aromatic hydrocarbons

mg/kgOC - milligrams per kilogram organic carbon

MTCA - Model Toxic Control Act cleanup levels

NTR-ORG - National Toxics Rule for consumption of organisms

TPH - total petroleum hydrocarbons

WA MWQS - Washington Water Pollution Control Act (Chapter 90.48 RCW), marine water quality standards, acute and chronic (Chapter 173-201A
WAC)

WA SQS - Washington Water Pollution Control Act (Chapter 90.48 RCW); sediment quality standards (Chapter 173-204 WAC)

H:\3031210006.042\Section 6.doc
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Table 6-5

Chemicals of Concern at Site 110

Arsenic 20 MTCA A 2/137 22.1 25.2

cPAHs (total) 1 MTCA A 10.93 17.4

Groundwats !# 183 s i T

Arsenic (total) 33 Background 5

Beryllium 0.0203 MTCAB 6.1 .
(total)

Manganese 2,240 MTCAB 1/8 14,400 14,400 .
(total)

Nickel (total) 100 SDWA MCL 1/8 606 606 .
Vanadium 112 MTCAB 2/8 126 420 .
(total)

*The first number is the number of detections above the evaluation criterion. The second number is the total number of samples analyzed.

*Human health risks were not evaluated at Site 110, based on the results of removal actions. For ecological risk, no credible pathways of exposure
exist for soil or groundwater.

“Total inorganics results for groundwater are from unfiltered samples. These results are believed to be biased high due to sample turbidity.

Notes:

COC - chemical of concemn

cPAHs - carcinogenic polycyclic aromatic hydrocarbons

MTCA - Model Toxics Control Act cleanup level

SDWA MCL - Safe Drinking Water Act maximum contaminant level
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Page 6-40

Table 6-6
Chemicals of Concern at the Benzene Release Area (Data Through 1998)

Seil:

TPH (gasoline) | TMICAA | 225 | 300 | 40 | | T .
Groundwaer (sg/L) e T e o

TPH (gasoline) 1,000 | MICAA | 234 1,100 | 80,000 .
Benzene 43 MTCA B 737 59 1,480 .
Sorface Water— Seeps and Outfalls Gg/L) |
Benzene | 43 MTCA B 912 | 100 [ 1,070 | | [ e

*The first number is the number of detections above the evaluation criterion. The second number is the total number of samples analyzed.
*For human health risk, a major risk contributor is a chemical whose concentration results in an excess cancer nisk of 1 in 1,000,000 or a
hazard index greater than 1. For ecological nisk, no credible pathways of exposure exist for soil and groundwater. Ecological risk

contributors in surface water at the seeps and outfalls are those chemicals whose concentration exceeds standards for protection of marine
life.

Notes:

Data presented are from investigations through 1998.
MTCA - Model Toxics Control Act cleanup levels
TPH - total petroleum hydrocarbons

Table 6-7
Chemicals of Concern at the Benzene Release Area (1999)

‘ Chemical Tax

TPH (gasoline) 1 100 | MTCAA | 722 | 210 | 3500 ] | ] o
Groundwater (gg/L) R e e L : G TR R
TPH (gasoline) 1,000 MTCA A 9,348,750 .
Benzene 43 MTCA B 512 420 96,000 .
Surface Water— Seeps and Outfalls {ug/L) 07 70 0 T e R B
Benzene L 43 MTCA B J 260 J 260 L L ] .

“The first number is the number of detections above the evaluation criterion. The second number is the total number of samples analyzed.
*For human health rigk, & major risk contributor is a chemical whose concentration results in an excess cancer risk of } in 1,000,000 or a
hazard index greater than 1. For ecological risk, no credible pathways of exposure exist for soil and groundwater. Ecological risk

contributors in surface water at the seeps and outfalls are those chemicals whose concentration exceeds standards for protection of marine
life.

Notes:

Data presented are from 1999 investigation.
MTCA - Model Toxics Control Act cleanup levels
TPH - total petroleum hydrocarbons
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7.0 SUMMARY OF SITE RISKS

A baseline human health risk assessment (HHRA) was conducted as part of the RI/FS for OU 1
(U.S. Navy 1996). The HHRA estimates the risks that could exist if no remedial actions were
taken, considering both current and potential future land uses. The HHRA evaluated risks for
Sites 101, 101-A, and 103. As noted in Section 3.2, a risk assessment was not conducted at Site
110, based on the results of the SI and removal actions. The HHRA is summarized in Section
7.1. The potential for terrestrial ecological risks was also considered and is discussed in Section
7.2. The results of these risk assessments were used to evaluate the need for remedial action at
OuU 1.

Ecological risks in the marine environment are being addressed in OU 2.

7.1  HUMAN HEALTH RISK ASSESSMENT

The baseline HHRA presents a quantitative and qualitative analysis of nisk relating to potential
exposure to chemicals identified at the JPHC/NHB. Data from chemical analyses/environmental
samples collected during the Phase I RI and additional data from sampling conducted
subsequently were used to evaluate potential threats to human health. This HHRA follows the
Superfund (U.S. EPA 1989) and EPA Region 10 guidance (U.S. EPA 1991a).

The scope of the HHRA included combining the Phase I RI data (U.S. Navy 1994a) and Phase 11
marine sediment and soil data (U.S. Navy 1994¢) to evaluate both terrestrial and marine
exposures for current residents (who use the site for residential purposes), future residents (who
would use the site for residential purposes), and subsistence harvesters of clams and crabs.
Terrestrial and marine exposures were also evaluated for off-site visitors who might use the site
for recreational and subsistence harvesting of clams and crabs. Specific methods for each nisk
assessment step (chemical screening, toxicity assessment, exposure assessment, risk
characterization) are discussed in Sections 7.1.1 through 7.1.4.

7.1.1 Identification of Chemicals of Potential Concern

A number of chemicals were identified as chemicals of potential concern (COPCs) in the HHRA,
based on comparison of the maximum concentrations detected at each site with the corresponding
risk-based screening concentrations (RBSCs), background concentrations, or (in the case of lead)
MTCA cleanup levels. These COPCs were carried through the remainder of the risk assessment
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to quantify risks and to determine the chemicals that contribute most significantly to overall site
risks. The chemical screening steps used to establish COPCs included the following:

. Sample grouping. For each environmental medium, samples were selected that
were most representative for a particular exposure pathway. For example,
analytical results for chemicals in soil samples from the upper 2 feet of soil were
used for current human exposures, whereas samples from the upper 15 feet of soil
were used for future exposures because deeper soil might be brought to the surface
by future construction activities.

. Data validation. The quality of the data was evaluated, in accordance with EPA
guidance, to assess whether each chemical result was suitable for use in the risk
assessment. Data rejected because of inadequate quality were not carried forward
in the quantitative risk assessment.

) Nondetected chemicals. 1f a chemical was not detected in any of the samples for a

particular medium, the chemical was eliminated from further consideration in the
risk assessment.

. Essential nutrients. Certain inorganic chemicals (aluminum, calcium, iron,
magnesium, potassium, and sodium) were not included in the risk calculations
because they are essential nutrients that are either nontoxic or toxic at only high
concentrations. This screening was in accordance with EPA guidance, which
approves of eliminating such nutrients from the HHRA.

. Toxicity. The maximum detected concentrations in each medium were compared
with RBSCs for residential use developed by EPA Region 10. For chemicals in
water, the RBSC designated by EPA corresponds to a 1.0E-06 risk level for
carcinogenic effects and a hazard quotient (HQ) of 0.1 for noncarcinogenic effects.
(Note: HQs are discussed in more detail in Section 7.1.4.) For soil and sediment,
the RBSC is equivalent to a 1.0E-07 cancer risk and an HQ of 0.1. These RBSCs

represent conservative risk levels so that significant risk-causing chemicals will not
be screened out.

. Background. Inorganic chemical concentrations that were not eliminated by
comparison to RBSCs were compared with background concentrations to
determine whether they were present on site at elevated levels. Background
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screening was not conducted for organic chemicals because most of these
chemicals are not normally found in environmental media.

All chemicals that still remained as COPCs following the chemical screening were further
evaluated in the risk assessment.

7.1.2 Exposure Assessment

The purpose of the exposure assessment was to identify receptors at risk and estimate the type
and magnitude of exposures to the COPCs identified at the sites. The results of the exposure
assessment are then combined with the chemical-specific toxicity information to characterize
potential risks.

Four steps are involved in the exposure assessment process: (1) characterizing the exposure
setting, (2) identifying the exposure pathways, (3) calculating exposure point concentrations
(EPCs), and (4) quantifying exposure in the form of chemical intakes.

The exposure setting characterized in this section is based on the current and potential future land
uses that have been developed for JPHC/NHB. The potentially exposed populations were
identified based on these land uses and are summarized in Table 7-1.

Because groundwater is not a current or likely future drinking water resource at JPHC/NHB, no
complete exposure pathway for groundwater exists or is anticipated. Thus, the HHRA did not
calculate risks from ingestion of groundwater. Groundwater in portions of Site 110 could
potentially be used as a drinking water resource in the future, although such use is considered
unlikely. The selected remedy includes additional sampling of Site 110 groundwater, and if
needed, institutional controls will be implemented to prevent future use of Site 110 groundwater
as a drinking water resource.

Exposure point concentrations are concentrations of a specific chemical that an individual may
potentially be exposed to for each specific medium at each site. EPCs were developed in a
manner consistent with EPA guidance (U.S. EPA 1989). Average EPCs and reasonable
maximum exposure (RME) point concentrations are calculated for sample data sets for each
medium and site. Average EPCs are intended to be more representative of likely human
exposures. RME point concentrations represent the highest EPCs reasonably expected to occur
at the site. The RME point concentration was obtained by calculating the 95 percent upper
confidence limit (UCL95) on the mean. However, for small sample populations (i.e., three or
fewer), the large variability in the measured concentrations often yields a UCL95 greater than the
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maximum detected value. In these instances, the maximum concentration has been used to

represent the RME point concentration. The EPCs for the COPCs are shown in Tables 7-2
through 7-5.

Because it was not possible to accurately determine the presence or absence of ordnance
compounds in marine sediment and tissue (due to inadequacies in the analytical methods),
ordnance compounds from the Phase I RI were rejected from use in the HHRA. Ordnance
compounds collected during the Phase II marine sediment study were analyzed to fill the ordnance
data gap from the Phase I RI. However, marine tissues were not resampled during Phase II;
therefore, sediment concentrations were used to model the uptake of ordnance compounds by
clams and crabs.

Based on a risk assessment of chemical contamination in Puget Sound (Tetra Tech, Inc. 1988),
arsenic EPCs for the evaluation of ingestion of crabs and clams were adjusted to equal 1 percent
of the total arsenic concentration. This adjustment was made because the arsenic potency factor
is based on ingestion of inorganic arsenic. Arsenic in seafood occurs primarily as a methylated or
organic chemical species that is less toxic and more readily excreted than inorganic arsenic.
Research on arsenic speciation in seafood indicates that approximately 1 percent of the total
arsenic is in the inorganic state. Hence, 1 percent of the concentration of total arsenic was used
to estimate risks associated with seafood.

Following EPA guidance (U.S. EPA 1991a and 1991b), both average exposure and RME
scenarios were evaluated for current and future residential populations across all pathways (with
the exception of clam and crab ingestion). The RME is characterized as the highest exposure that
1s reasonably expected to occur at a site. The intent of the RME concept is to provide a
conservative estimate of exposure that is well above average, yet still expected to be within the
possible range of exposures. The values of various exposure factors are selected so that the
combination of all factors results in an exposure estimate that reflects a reasonable maximum case,
not the worst possible case. By design, to provide for this intended level of protectiveness, the

estimated RMEs are higher than those expected to be experienced by most of an exposed
population.

An average exposure scenario is also presented to allow a comparison with the RME. This
scenario, although conservative, is intended to be more representative of likely human exposures.
Exposure parameters are presented in Table 7-6.
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7.1.3 Toxicity Assessment

A toxicity assessment was conducted for the COPCs with two goals: (1) to weigh the available
evidence regarding the potential for chemicals to have adverse effects on exposed individuals (i.e.,
hazard identification) and (2) to provide a quantitative estimate of the relationship between the
magnitude of exposure and the likelihood or severity of adverse effects (i.e., dose-response
assessment) (U.S. EPA 1989).

Generally, dose-response estimates are presented as reference doses (RfDs) for noncarcinogenic
effects and cancer slope factors (CSFs) for carcinogenic effects, although carcinogens may also
have an RfD. These values (i.e., RfDs or CSFs) are most frequently available for the oral route of
exposure, although inhalation values have been developed for some chemicals. In order of
preference, sources of toxicity values were: (1) EPA’s Integrated Risk Information System (IRIS)
(U.S. EPA 1995a) and (2) EPA’s Health Effects Assessment Summary Tables (HEAST) (U.S.
EPA 1995b).

Noncarcinogenic toxicity data for the inhalation pathway are provided in the form of reference
concentrations (RfC), which are expressed in units of milligrams per cubic meter (mg/m’) or
micrograms per cubic meter (ug/m’). RfC (mg/m’) was converted to an inhalation RfD
(mg/kg-day) by assuming the standard adult inhalation rate of 20 m’/day and a body weight of
70 kg.

CFSs are expressed in units of (mg/kg-d)” or 1/(mg/kg-d). Carcinogenic toxicity data for the
inhalation pathway are provided in the form of unit concentrations expressed in (mg/m*)" or
(ug/m*)! [1/(mg/m’) or 1/(ug/m*)]. Unit concentrations were converted to CFSs by assuming an
inhalation rate of 20 m*/day and a body weight of 70 kg.

Carcinogenic toxicity data are not available for the majority of polycyclic aromatic hydrocarbons
(PAHs). For those PAHs exhibiting carcinogenic effects, toxicity equivalency factors (TEFs)
developed by EPA were applied to the detected cPAHs, relating their cancer potencies to the CSF
of benzo(a)pyrene (U.S. EPA 1993).

Toxicity values were lacking for copper, lead, thallium, Endrinaldehyde, Endosulfan 1,
Endosulfan II and trichloroethene. The toxicity value for copper was calculated from the
maximum contaminant level (MCL) of 1.3 mg/L, and the toxicity value for thallium chloride was
used as the surrogate for thallium. The toxicity value for trichloroethene was withdrawn by EPA
at the time of the nsk assessment and non-cancer effects of trichloroethene were not evaluated.
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At the time that the HHRA was conducted, EPA’s database did not provide toxicity data for lead
because of unique considerations related to the toxicology of this element (U.S. EPA 1995a).

As an alternative to the traditional risk assessment approach, EPA guidance recommends (for
some hazardous waste sites) modeling blood-lead levels and comparing them to acceptable
blood-lead concentrations (U.S. EPA 1994). However, the modeling approach is not appropriate
if limited data are available on the environmental concentrations of lead. In such cases, lead
concentrations in soil and surface water can be compared to acceptable levels recommended by
EPA (action level of 400 mg/kg) (U.S. EPA 1994) or WDOE (MTCA Method A cleanup level of
250 mg/kg) (WDOE 1996). In order to be conservative and protective of sensitive populations,
lead concentrations were compared with the MTCA Method A cleanup level of 250 mg/kg. Lead
concentrations in surface water were compared with EPA’s action level of 15 pg/L (U.S. EPA
1994). Comparison of surface water concentrations to levels recommended for drinking water is
very conservative (i.e., protective), since surface water is not used for drinking water at
JPHC/NHB. EPA has not developed a lead screening value for ingestion of crabs and clams.

Noncarcinogenic and carcinogenic values for dermal toxicity are currently not available. Dermal
RfDs and CSFs were estimated using the oral RfDs and oral CSFs, which is consistent with EPA
guidelines (U.S. EPA 1989, 1992a).

It was assumed that metals would not be absorbed well through the skin; therefore, they were not
evaluated for dermal exposure (U.S. EPA 1989, 1992b). Because toxicity testing has shown that
cPAHs such as benzo(a)pyrene cause skin cancer through a direct action at the point of
application, it is considered inappropriate to use oral slope factors to evaluate risks associated
with dermal exposure to this group of chemicals (U.S. EPA 1989). In addition, experimental
results indicate a wide range of absorption factors for PAHs (U.S. EPA 1992a). Therefore, risks
from dermal exposure to PAHs are not evaluated quantitatively in this document.

7.1.4 Risk Characterization
Risk characterization integrates the results of the exposure and toxicity assessments into a
quantitative description of potential carcinogenic and noncarcinogenic risks. Because of the

fundamental differences in the development of carcinogenic and noncarcinogenic effects, risks are
characterized separately for these health endpoints.
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Carcinogenic Risks

The risk of cancer from exposure to a chemical is described in terms of the incremental probability
that an individual will develop cancer in his or her lifetime as a result of exposure to a potential
carcinogen. The resulting probabilities are expressed in numbers that indicate how many excess
cancer cases are likely for a specified population. For instance, 1 additional cancer case in a
population of 1,000,000 is expressed as an excess cancer risk of 1.0E-06. Excess cancer risks are
summed across all COPCs and all exposure pathways that contribute to exposure of an individual
in a given population. Typically, remedial action is warranted when total excess cancer risks to
any population exceed EPA’s acceptable risk range of 1 in 1,000,000 to 1 in 10,000 (1.0E-06 to
1.0E-04).

Noncarcinogenic Hazards

The potential for noncancer health effects from exposure to a chemical is evaluated by comparing
the estimated intake of a chemical over a specific time period with the RfD for that chemical
derived for a similar exposure period. This comparison results in a noncancer hazard quotient
(HQ). Since exposure may occur simultaneously by more than one exposure pathway, HQ values
are summed to obtain a hazard index (HI). If the total HI is equal to or less than 1, it is believed
that there is no appreciable risk of adverse noncancer health effects. If an HI exceeds 1, there 1s
some possibility that adverse noncancer effects could occur, although an HI above 1 does not
indicate an effect will definitely occur.

Methods for Computing Risks

The approach used for computing risks is based on EPA guidance (U.S. EPA 1989). In this
assessment, carcinogenic risks were calculated for adult exposure, child exposure, and integrated
adult and child exposure (i.e., lifetime exposure). Risks were calculated separately to account for
differences in potential exposure between adults and children (e.g., children ingest soil at a higher
rate).

Average exposure and RME risks were calculated for current and future residents. However,
only RME risks were calculated for the clam and crab harvester; current RME risks were
calculated for the recreational harvester, and future RME risks were calculated for the subsistence
harvester. In addition, the total risk for both recreational and subsistence clam and crab
harvesters as off-site visitors was also calculated.
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7.1.5 Results
Site 101

Noncarcinogenic HIs and carcinogenic risks for Site 101 are summarized in Table 7-7.

Estimated Noncarcinogenic Hazard Quotients. Under current land use conditions, the total HI
across all COPCs and pathways was only 0.05 for the average exposure scenario. Therefore,
typical residents are not being adversely impacted by noncarcinogenic COPCs. For the RME
scenario, Hls for residents who do not eat clams and crabs totaled 0.17 for adults, 1.57 for young
children, and 1.21 for an integrated adult and child exposure. Exposure to arsenic via surface soil
ingestion is the primary pathway contributing to these Hls. The HI for adults who consume clams
and crabs obtained through recreational harvesting is 2.80. (Antimony in clams and crabs is the
primary contributor to this HI.) Exposure to antimony may affect the circulatory system and
arsenic may affect the kidneys and liver. Because antimony and arsenic target different
physiological systems, the toxicity may not be directly additive. EPA has medium confidence in
the RfD, indicating that strong arguments can be made for RfD values within a factor of 2 or 3 of
the current recommended value. Thus, under RME conditions, both children and adults may
experience negative effects from exposure to arsenic.

Under future land use conditions, the total HI across all COPCs and pathways was only 0.03 for
the average exposure scenario. Therefore, it is unlikely that the typical future resident will be
impacted by noncarcinogenic COPCs. For the RME scenario, the Hls for residents who do not
consume clams and crabs totaled 0.09 for adulits, 1.02 for young children, and 0.24 for an
integrated adult and child exposure. The total HI for adult residents who consume clams and
crabs obtained through subsistence harvesting is 13.5. Under likely future conditions,
noncarcinogenic COPCs will not pose a threat to adult or child residents who do not eat clams or
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